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RESPONSE TO COMMENTS
ON THE DRAFT FOCUSED FEASIBILITY STUDY
FOR AREA OF CONTAMINATION (AOC) 57

DEVENS, MASSACHUSETTS
SEPTEMBER 2000

HLA'’s responses to regulatory comments are organized following the format in which the agencies
provided comments to the Army. Responses have been provided for each comment.

MADEP Comments on the Draft Focused Feasibility Study,
for Area of Contamination (AOC) 57
July, 2000

General Comments

1.

Comment: Page ES-2, Last Sentence: Although groundwater at and beneath AOC 57 is not
currently being utilized as a source of drinking water, it is a medium yield aquifer, and as such it

_constitutes a potentidlly productive aquifer and is considered to be a groundwater resource by the

Commonwealth of Massachusetts.

Response: Reference to the groundwater not being considered a groundwater resource by the
Commonwealth of Massachusetts will be deleted.

Comment: Page 2-14, Para 4: The Remedial Investigation (P 7-20) notes that the trench area of
Area 2 has not been completely characterized. Therefore, the full extent of the PCBs are not known
and it may be premature for the Feasibility Study (FS) to state that risks attributable to PCBs are
generated from a small area of the site.

Response: Page 7-20 of the RI Report pertains to the 1994 soil removal action at Area 2 and that
the trench which was constructed at that time was not successful in determining the limits of
contamination based upon a 500 ppm TPH cleanup level. This prompted the RI. The Army
believes that the extent of contamination contributing to the risk has been fairly well demarcated in
the RI. However, the phrase “in a small area of the site” is a relative description and the Army
proposes to replace it with “located within 50 feet south and east of the former excavation area”.

Comment: Page 3-10, Section 3.3.32: The MADEP recommends that extractable petroleurn
hydrocarbons (EPH) be included as a preliminary remediation goal (PRG) for Area 2 groundwater.
Massachusetts Drinking Water Standards and Guidelines for Chemicals in Massachusetts Drinking
Waters (Spring 2000) contain guideline concentrations for TPH components.

Response: A sample collected from 57P-98-02X in May 1998 revealed nondetect EPH
concentrations for all EPH carbon groups (less than 200 ug/L C11-C22, and less than 500 ug/L C9-
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(continued)

C18 and C19-C36). As such, there does not appear to be justification for developing a PRG for
EPH.
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(continued)

USEPA Comments on the Draft Focused Feasibility Study for AOC 57
June 2000

Comment: Cover Letter: (concerning EPA’s recommendation that the scope of the proposed
remedial action at Area 2 be expanded to address residual contamination in and to the south of the
previously-excavated area).

Response: Removal components for the residual TPH contamination south of the previously-
excavated area in Area 2 are included within the FS alternatives (Figure 3-3). Excavation would
continue (including in the northward direction into the previously excavated area) until sampling
confirms that PRGs have been achieved. For the unrestricted use scenario the cleanup level for
TPH is based on a risk-based concentration for the EPH C11-C22 carbon range (930 mg/kg). Only
one sampled location, 57S-98-03X at 2 ft bgs contained EPH (990 mg/kg) that exceeded this
proposed cleanup level. However, the FS Report does note that there were several sampled
locations with elevated TPH concentrations, that were not analyzed for EPH, that are suspected of
containing exceedances of the C11-C22 fraction. Calculations in Appendix N of the RI Report
suggest that the C11-C-22 fraction represents approximately 22 percent of the total TPH
concentration. As such, for FS costing purposes it was assumed those TPH concentrations greater
than 4,195 mg/kg may contain C11-C22 with concentrations that exceed its PRG. Confirmation
sampling for unrestricted use (Alternative II-4) would include analysis for EPH and be compared
with the risk-based concentration of 930 mg/kg. The FFS alternatives are considered protective of
the MADEP’s potentially productive aquifer. Sampling from 57P-98-02X immediately
downgradient of the former soil removal area at Area 2 reveal VPH and EPH concentrations are
below the MCP GW-1 standards prior to removing any additional soil.

With respect to lack of remedial action within the area of previous removal activities, the Army
believes that most soil that would exceed COC cleanup levels has been removed. It should be noted
that the former removal action description in Section 2 of the FFS refers to the “removal action
being suspended until Area 2 could be better characterized” because areas with contamination
exceeding 500 mg/kg TPH extended beyond the limits originally estimated. Subsequent to this
removal, the Army performed a full RI and a CERCLA risk assessment to redefine cleanup
objectives and risk-based cleanup levels. The Army does concur that soil within the former trench
area at the south end of the former excavation may contain elevated EPH and PCB concentrations.
The FS alternative for protection of residential receptors would address this soil since excavation
would continue north until cleanup levels have been achieved (Figure 3-3). The Army also
recognizes that three of 24 locations sampled within the previously-excavated area contained
elevated TPH concentrations (greater than 4,195 mg/kg) where EPH C11-C22 concentrations may
exceed cleanup levels (TP1, TP3, and TP5 in Figure 5-5 of the RI Report). The FFS will be revised
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(continued)

to include pre-design soil sampling within the previously-excavated area for Alternatives II-3 and II-
4 to confirm that COC concentrations are below cleanup levels.

With respect to the number of copies of the report submitted to EPA, HLA forwarded the standard 4
copies to EPA per the Devens' document distribution list. If EPA requires additional copies, please
contact Dave Margolis with the revised number of required EPA copies.

General Comments

1.

Comment: As previously discussed, the proposed response actions for Area 2 should be
expanded to address the portion of the site where previous removal actions were incomplete.
Test pit samples collected from this area showed significant TPH contamination which was not
adequately addressed by backfilling and covering with an “erosion control blanket”. The FFS
should, at 2 minimum, recommend that a pre-design sampling program be implemented to
evaluate the presence and extent of contamination in the previously-excavated area at Area 2.

Response: See response to cover letter.

Comment: The costing analysis should indicate what criteria were used to estimate the volume of
hazardous waste to be excavated for each alternative. Based on the information provided in the
FFS, only one sample, with a lead concentration in excess of 5,000 mg/kg, is likely to be
characteristically hazardous. Other samples with lead concentrations in the 200 to 300 mg/kg range
could be hazardous but are not likely to be hazardous unless prior sampling at the site indicates that
they would be. On this basis, it appears that he volume of hazardous waste assumed to be generated
in Alternatives II-3 and II-4 is grossly exaggerated. Further, since the majority of the additional
excavation associated with Alternative II-4 compared to Alternative II-3 is in the southwest where
lead concentrations are low, it is likely that fraction of hazardous waste generated for Alternative II-
4 will be much less than that for Alternative II-3. The FFS assumes they are both equal to one-
quarter of the volume excavated. Based on a percentage of the samples that are likely to be
hazardous in the area to be excavated, the fraction of hazardous waste for Alternative II-3 may
reasonably be estimated as 15% and for Alternative II-4 as 7% to 8%. The calculations presented in
the FFS should be reviewed in consideration of these comments and a defensible protocol presented
for determining the fraction of hazardous waste associated with each alternative.

Response: Based on discussions with T&D vendors, there is a range of possible costs for disposal
of AOC 57 soils depending upon soil characterization. For instance AOC 57 soil may be disposed
at a thermal desorption facility out-of-state at $70/ton if the soil contains less than 700 ppm total
lead and less than 2 ppm PCBs. This cost may be higher if the soil contains high levels of organic
silt and/or is saturated which is likely the case for 25 percent of the soil at AOC 57. Some portions
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(continued)

of Area 2 also contain greater than 2 ppm PCBs and greater than 700 ppm lead. Non RCRA soil
with TPH and low level PCBs may also be disposed out-of-state in a Subtitle D landfill at
approximately $150 per ton. The concentrations of chromium, arsenic, lead and Aroclor 1260 all
preclude their reuse as landfill cover at Massachusetts landfills and require a Special Waste
Determination pursuant to 310 CMR 19.00 for disposal at a lined or unlined landfill in the
Commonwealth of Massachusetts. Both chromium and lead concentrations exceed their total
analysis thresholds (20 times rule) and could fail TCLP. This assumption is appropriate for FFS
cost estimated purposes.

Therefore to simplify the estimate for FS costing purposes, the soils were broken into two
classifications: soil which can be disposed of relatively inexpensively at approximately $70.00 per
ton (MA99 soil) and soil that requires greater expense at approximately $295/ton (RCRA hazardous
waste). The costs in the FS were based on the assumption that approximately 25% of the soils
would have high disposal costs of approximately $295/ton for Alternatives II-3 and II-4 (which may
be a little conservative). The remaining 75% of the soil may be disposed of for approximately
$70/ton (which may be a little liberal). Also, given the uncertainty in the requirements for moisture
content reduction prior to treatment disposal, estimate is not believed to be “grossly exaggerated”,

Comment: It appears from Table 2-0 that there are exposure scenarios related to the upland soil at
both Area 2 and Area 3 that exceed the allowable risk criterion (HI<1). (For example, a child
resident’s exposure to surface soil in Area 2 exceeds an HI of 1.6 and in Area 3 exceeds an HI of
1.0. Exposure to both surface and subsurface soil at Area 3 exceeds an HI of 1.3.) It appears that
the FFS has not properly addressed the risk associated with these soils. Ata minimum, a better
explanation as to why these exposure scenarios do not represent excessive risk is required.

Response: HI values are always reported and judged using 1 significant figure (RAGS, 1989).
Only Area 2 upland exceeds HI of 1 (HI=2); the other media/areas cited do not exceed a HI of 1.
Area 2 upland does not actually pose a risk because the target-organ specific HI is less than 1. The
necessary supporting information is covered in the Risk Assessment in the Final RI Report. The
FFS will be revised in Subsection 2.5 and Table 2-10 to clarify this point.

Comment: Sediment contamination at Area 2 is not adequately addressed in the FFS, presumably
because the non-cancer risk from sediment alone is apparently within the allowable criterion.
However, in a child resident exposure scenario, it appears likely that the risk from exposure to
mixed media that includes sediment would be excessive. Does the Army plan to address the
sediment contamination at and near Area 2 through any other remedial actions planned for Lower
Cold Springs Brook? Please explain.
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(continued)

Response: As shown in Table 2-10 of the FFS Report, the HI for multi-media exposure (surface
soil, sediment and surface water) is 1 for a recreational child exposure scenario.

Comment: Inconsistent units are used throughout the FFS when referring to soils concentrations.
Some text refers to ug/g while other text and most tables and figures refer to mg/kg. While both are
obviously accurate units, the use of both may be confusing to the reader. Please amend.

Response: The soil concentration units will be edited so that they are consistent throughout the
document.

Comment: The USEPA’s 11/99 comments on the Human Health Risk Assessment (HHRA)
requested that the HHRA assess future residential risk from exposures to soil based on
subsurface soil data. Contrary to those comments, the HHRA summarized in this FFS presents
surface soil exposure under the future residential scenario. Surface soil is apparently not only
included as an exposure medium for the future residential scenarios, but also as a premise for
surface soil remediation. Subsurface soils (i.e., 1 - 10") should be used to determine the risks
associated with the future residential scenarios.

Response: As shown in Table 2-10 of the FFS Report and explained in the text (Page 2-13),
residential exposures were evaluated for both surface soil and subsoil

Comment: Since arsenic is proposed for remediation in groundwater, the Army should consider
how the proposed rule for arsenic might effect the Record of Decision, and/or the Long Term
Monitoring Plan. The current Maximum Contaminant Level of 50 ug/L is proposed to changed
to 5 ug/L in January of 2001. '

Response: Comment noted. Reportedly, the effective date of the revised MCL will be within
approximately 3 years after the final rule is issued (promulgation of the final rule is required by
January 1, 2001).

Comment: The ARARs tables should be organized so that EACH alternative has a complete set
of charts (one for Chemical, one for Action and one for Location ARARs). If one or another
alternative (such as the no action alternative) does not have any ARARs for Action or Location,
that should be stated on a chart even if it is mentioned earlier in the main text.

Response: The ARAR tables were combined do eliminate duplication between alternatives but will
be organized as requested by EPA.

Comment: Inspections of institutional controls should include a search of deed records to ensure
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(continued)

that the chain of title contains the proper restrictions so that any purchaser would be aware of
them. Because deed restrictions can only be implemented at the time of a deed transfer, the
document should be more specific with regards to implementation of these deed restrictions. The
long-term effectiveness and permanence discussion should be amended to include the specifics
on how the zoning restrictions are to be implemented, e.g. by whom, under what authority, etc.

Response: The level of detail requested is not necessary for the evaluation/comparison of the
assembled alternatives. Details with respect to institutional inspections and implementation (e.g., by
whom and under what authority) will be covered in the Long Term Monitoring Plan or Land-Use
Plan, as they are currently being addressed at other sites at Devens. A sentence will be added to the
text of the FFS reflecting this point.

Specific Comments

1.

Comment: Section 1.4.2, Page 1-5 - The reference to Figure 6-1 in the third paragraph is incorrect;
there is no Figure 6-1. Please edit the text to reflect the correct figure reference.

Response: Figure 6-1 will be changed to Figure 1-4.

Comment: Section 2.1.2, Page 2-2 - Please clarify that the analyses referred to in the third sentence
were for samples collected from the SD-6 system.

Response: Results are for SD-6 which is referenced in the second sentence. The third sentence
will be clarified.

Comment: Section 2.1.3, Page 2-2 - Please show the location of the 80-foot long trench on an
appropriate figure.

Response: Figure 5-4 of the RI will be added to the FFS for reference to the recovery trench.

Comment: Section 2.1.4, Page 2-3 - Please show the boundary for the Lower Cold Spring Brook
Study on an appropriate figure.

Response: Figure 5-4 of the RI will be added to the FFS to depict the boundary for the Lower Cold
Spring Brook Study.

Comment: Section 2.1.4, Page 2-3 - The third paragraph refers to a contaminant dike. Please
show the location of the dike on an appropriate figure.

G:\Projects\Devens\AQCS\S7FFS\S7TFFSRCL.DOC 9144-04




10.

RESPONSE TO COMMENTS
ON THE DRAFT FOCUSED FEASIBILITY STUDY
FOR AREA OF CONTAMINATION (AOC) 57

DEVENS, MASSACHUSETTS
SEPTEMBER 2000

(continued)
Response: Figure 5-4 of the RI will be added to the FES to show the location of the dike.

Comment: Section 2.3.1.3, Page 2-10 - The last sentence in the first paragraph incorrectly refers to
Phase II. The correct reference should be Phase IIl. Please amend.

Response: Phase II will be changed to Phase II.

Comment: Section 2.5, Page 2-12 - The last sentence on this page states that a recreational child
scenario was evaluated for the possible future use of the site, but the second bullet in this section
does not refer to the recreational child scenario for possible future land use. Please review the text
for consistency and make the necessary corrections.

Response: The recreational child was evaluated for current land use. The text on page 2-12 will be
corrected.

Comment: Section 2.5, Page 2-13 - The last sentence in the first paragraph states that AOC 57 is
not considered a ground water resource by the Commonwealth of Massachusetts. However, since
the groundwater at AOC 57 is within a potentially productive aquifer, §40.0932 of the MCP
classifies it as GW-1, which appears to contradict the referenced statement. Please review and
amend, as necessary, throughout the text.

Response: Reference to the aquifer at AOC 57 not being considered a groundwater resource by the
Commonwealth of Massachusetts will be deleted.

Comment: Section 2.5, Page 2-13 - The second last sentence in the second paragraph states that
inorganics may be indirectly associated with petroleum releases at the site. While this may be true,
it is also likely that inorganics would have been present in petroleum wastes discarded at the site.

Responsge: Comment noted.

Comment: Section 2.5, Page 2-13 - According to the 10/99 iteration of the HHRA, surface soils
were used to determine the exposure point concentrations (EPCs) for the future residential
scenarios. EPA’s November 1999 11/99 HHRA comments and February 2000 comments on the
Army’s Response to Comments both discuss the problem with assessing future residential soil risks
based on surface soil exposure. Since the future residential scenario requires construction of a
home, 1 - 10' soils are used to determine the EPC. A new home is presumed to require construction
which requires excavation for a foundation. The soil from the excavation (i.e., presumed to be to
10") is presumed to be used as grade for the future residential property. This guidance is presented
in Risk Update 3 (8/95). If surface and subsurface soil were combined in some way to assess future
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residential exposure to both, then the current subsurface soil assessment will need to be revised.
Please present the recalculated risks and hazard quotients/indices based on subsurface soil only.
Please also revise calculations, text, and tables as appropriate. These changes will be required in

several sections and at least one appendix (e.g., PRG development, proposed alternative evaluation,
etc.).

Response: The Army evaluated residential exposures to surface soil and subsurface soil as if each
were the only exposure medium at the site. Thus, adding risks between the two media, as done in
the Final RA and the FFS, represents an extremely conservative approach. The risk calculations are
correct as they stand.

Comment: Section 3.1.1, Page 3-2 - Based on the information presented in Table 2-10, it appears

that the following exposures also exceed the non-cancer criterion:

Area 2 - possible future use scenario: construction worker exposure to wetland surface soil
(HI>1.0)

Area 2 - unrestricted use scenario: resident child exposure to upland surface soil (HI > 1.6)
Area 3 - unrestricted use scenario: resident child exposure to upland surface soil (HI > 1.0);
combined with upland subsurface soil (HI>1.3).

Please explain in the text why these scenarios were not recommended for an FS. If necessary, make
changes throughout the FFS to incorporate these scenarios.

Response: Refer to response to General Comment No. 3.

Comment: Section 3.5.2.1, Page 3-14 - The units for GRO analyses are incompletely presented in
the third paragraph. Please insert the appropriate character where missing.

Response: The symbol for “micro” will be added to the units.

Comment: Section 3.5.4.1, Page 3-16 - The sample reference on the first line of this page should
be EX57W11X. Please correct.

Response: “W” will be added to the sample reference.
Comment: Section 4.2.1.4, Page 4-4 - In the second paragraph, the prohibition may need to

extend to the upland groundwater as well because the zone of influence for an upland well may
extend into the contaminated wetland groundwater. Please evaluate.

G:\Projects\Devens\AOC57\57FFS\S7TFFSRCL.DOC 9144-04




15.

16.

17.

RESPONSE TO COMMENTS
ON THE DRAFT FOCUSED FEASIBILITY STUDY
FOR AREA OF CONTAMINATION (AOC) 57

DEVENS, MASSACHUSETTS
SEPTEMBER 2000

(continued)

Response: Prohibition of wells within the upland groundwater at Area 2 may not be necessary
depending upon pumping rate and well depth. The Army will add that deeds or other instruments
of property transfer for the adjacent upland area at Area 2 should contain advisories recommending
that the potential zone of influence of any proposed upland portable wells within Area 2 be assessed
with respect to downgradient wetland groundwater contamination. Given that there is a municipal
water supply available from Barnum Road, this groundwater exposure scenario is very unlikely.

Comment: Section 4.2.2.2, Page 4-5 - In the first paragraph, the well prohibition for
commercial/industrial use should extend to the wetland groundwater as well because the zone of
influence for an wetland well may extend into the contaminated upland groundwater. Further,
contamination from the upland groundwater will migrate to the wetland and potentially impact
wetland wells. Please evaluate.

Response: Reference to specific groundwater use was retained for continuity with the risk
assessment. The text will be clarified to state that wells will be prohibited in upland or wetland
areas of Area 3 regardless of whether they are for commercial or residential use. As with Comment
No. 14, both groundwater exposure scenarios are very unlikely.

Comment: Section 5.2, Page 5-2 - The reference to Table 5-6 is incorrect; there is no Table 5-6.
Please correct. Also, in the third sentence, change ... the three alternatives....” to “... the two
alternatives....”

Response: The second sentence, referencing Table 5-6 will be deleted and the text in the paragraph
modified accordingly.

Comment: Section 6.1.2, Page 6-7 - In the third paragraph under Environmental Monitoring, the
second to last sentence calls for analysis for arsenic and PCE. However, without the benefit of
additional source removal to achieve PRGs for unrestricted use, the analysis suite for groundwater
and surface water should be expanded to include all COCs for the site. Note also that naphthalene
and 1,1-DCE have been detected at the site in concentrations greater than their respective MCLs.

Response: Source removal has already been performed at AOC 57. The referenced paragraph
pertains to Area 2 and the Army does not believe it is appropriate to combine Areas 2 and 3 to
establish an analysis suite for groundwater and surface water. Arsenic and PCE are the only COCs
for Area 2 as detailed in Table 3-4 and Subsection 3.3. Naphthalene was detected in groundwater
during the RI at a maximum concentration of 20 ug/L in 57M-95-03X (11/95 and 10/96 rounds)
based on off-site analysis and at a maximum concentration of 130 ug/L in 57R-96-19X based on
field analysis results. These detections were at Area 3. There is no current federal MCL for
naphthalene (USEPA, October 1996 Drinking Water Regulations and Health Advisories). The
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Commonwealth of Massachusetts lists only a drinking water guideline for naphthalene at 140 ug/L,
which is above that detected by field analysis at Area 3.

1,1 DCE was detected only once during the RI in AOC 57 groundwater and only at Area 3 in 57B-
96-09X in a field analytical sample. Detected concentration was 95 ug/L. Although this
concentration exceeds its respective MCL of 7 ug/L, this one-time exceedance was detected prior to
the 1999 removal action and was within a field analytical sample, which is not typically used for
RA and PRG development. Subsequent off-site analyses and field screening of groundwater
samples collected this year at Area 3 have not revealed the presence of this analyte.

Comment: Section 6.2.3, Page 6-31, third bullet - As stated previously, it ssems appropriate to
extend the prohibition for commercial/industrial use to the wetland aquifer as well, because
contamination from the upland aquifer will flow into the wetland aquifer and potentially impact
wells installed in the wetland

Response: See response to Specific Comment No. 15.

Comment: Section 7.2.3, Page 7-4 - The text in this section (rather than Section 7.2.5) should also
state that because they include additional soil removal, Alternatives II-3 and II-4 are likely to
achieve the groundwater ARARS in a shorter time than Alternatives II-1 and II-2. Also, because
Alternative II-4 eliminates soils exceeding unrestricted-use PRGs, groundwater ARARs are likely to
be achieved more quickly. Finally, for those alternatives that leave contamination in place, the
likelihood of further groundwater contamination, including the appearance of COCs not currently
detected in the groundwater, could occur.

Response: In accordance with USEPA Guidance for Conducting Remedial Investigations and
Feasibility Studies Under CERCLA (October, 1988), the Long-term Effectiveness and Permanence
evaluation criteria is used to evaluate the effectiveness in protecting human health and the
environment after response objectives have been met. Whereas the Short-term Effectiveness
examines the effectiveness of alternatives in protecting human health and the environment during
the implementation period until response objectives have been met. Discussion pertaining to the
time required to meet groundwater PRGs is appropriately located in Subsection 7.2.5. Subsection
7.2.5 (line 27-29) already states that groundwater PRGs may be achieved the earliest with
Alternative II-4 given that this alternative includes removal of the greatest volume of soil. Given
the age of the releases and the extent of former removal actions, it is unlikely that there will be
appearances of contaminants that have not already been historically detected in groundwater.

Comment: Figure 1-6 thru 1-9 - Note 1 in all of the figures has an incorrect reference to the figure
containing the orientation of the cross sections. Please correct.
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Response: The current Figures 1-4 and 1-5 will be appropriately referenced in Note 1 of the
subject figures.

Comment: Figure 2-8: The model appears to be missing a connection between surface soil and
receptors. Please correct as necessary.

If the model is intended to include unrestricted land use, then it appears there are exposures missing
for area residents. Please review and edit the model as appropriate.

Response: Connection between surface soil and receptors will be added. The model is intended to
include only those receptors associated with current or likely land use.

Comment: Figure 3-5  Although the figure title states “surface soil contamination”, subsurface
results are included in the table. Please revise the table so that only the 0 - 1' samples are included
or change the title. Further, please review the data assimilation and ensure that only 0 - 1' sample
locations were used to represent the surface soil and 1- 10’ sample locations were used represent
subsurface soil in the HHRA evaluation.

Response: Figure 3-5 was titled “Wetland Surface Soil Contamination” to reflect that the risk
driver (exceedance of an HI of 1) was associated with surface soils although both subsurface and
surface soils were evaluated for the residential exposure scenario (refer to Table 2-10). However,
because the Army intends to excavate lower than 1 feet bgs for remediation, “surface” will be
deleted from the title to eliminate confusion. Note 1 on Figure 3-5 states that subsurface soil
sample results and upland soil results are depicted for the purpose of delineating the PRG
exceedances. As discussed in Subsection 3.5.4, the soil contamination noted during the Removal
Action was primarily confined to an organic silty sand varying in thickness from 2 inches to 1-foot.
This layer varied in depth from 3 to 5 feet in the northern end of the former soil removal area to 1
foot at the far southern extent of the excavation. As also discussed in Subsection 3.5.4, the Army
has assumed for remedial alternative costing purposes that excavation depth required to meet the
PRG would be an average of approximately 3 feet (i.e., the Army may excavate both surface soil
and subsurface soil should Alternative ITI-3 be selected).

Comment: Table 2-10 - Surface soil and subsurface soil are presented separately for the
residential child and adult exposure scenarios. If subsurface hazard indices are based on exposure
parameters for the residential scenarios exclusive of the surface soil exposure, then the subsurface
hazard indices may be used to assess the need for remedial action. However, the exposure
parameters would need to represent exposure to the subsurface only (e.g., incidental ingestion
would all need to be from the subsurface soil). Please provide a summary table of the exposure
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parameters and, if necessary, change the parameters to address only subsurface soil for the future
residential exposure scenarios. Please also eliminate the future residential surface soil evaluation.
Some discussion of the variation between the HHRA surface soil and corrected subsurface soil risk
evaluation should also be discussed (i.e., executive summary and Section 2). Of course, the
exposure medium for the development of the PRGs based on residential exposures should also be
based on only subsurface soil.

Response: See response to Specific Comment No. 10.

24, Comment: Table 3-1 - Since hazard indices are totals of hazard quotients, the 4™ column title
should simply read “Hazard Index”.

Response: “Total” will be deleted from the column title.

25. Comment: Tables 3-3 & 3-4, footnote (b) - In addition to the text in the current footnote, please
note which background data set statistic the tabulated values represents (e.g., arithmetic average,
upper prediction limit, etc.).

Response: This detail is not easily presented as a footnote to the tables. For instance, background

_concentrations of inorganics in groundwater are generally based on a conservative 68" percentile.
However, the method detection limit is also used for some analytes depending upon the
concentrations detected. For a description of the methodology used in computing background
concentrations, the reader is encouraged to see Appendix L of the RI Report.
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Ecological Comments on the Draft Focused Feasibility Study
For Area of Contamination (AOC) 57

1. Comment: The FFS fails to address the ecological risk-related comments offered by EPA on the
AOC 57 RI. Although the Army’s response to comments agreed to expand the uncertainties
discussion in the R, this discussion should have been carried through the FFS.

Response: To address this and subsequent USEPA comments on ecological risk, the Army has
provided below (in italics) an uncertainty added to the AOC 57 baseline ERA. This uncertainty,
taken directly from Section 9.2.7 of the Final AOC 57 RI (HLA, 2000), discusses the detailed
evaluation of risk for those chemicals screened out of the baseline ERA using background,
upgradient, and/or published values (Rojko, 1990). Supporting tables referenced in this
uncertainty are presented in the Final AOC 57 RI (HLA, 2000).

& There is uncertainty associated with potential risks to ecological receptors from exposure to
chemicals that had been eliminated from the ERA based on a comparison with background
concentrations for surface soil, and upgradient concentrations and/or published values for
Massachusetts lakes and ponds for surface water and sediment. Consequently, these potential
risks have been quantified as part of the uncertainty analysis. Given that these chemicals were
eliminated from the ERA because maximum concentrations were less than background,
upgradient, or published concentrations for Massachusetts lakes and ponds, it is anticipated
that potential risks from these chemicals are negligible, or are representative of general
conditions of the area.

Tables 9-47 through 9-53 depict the CPC selection process for surface soil, surface water, and
sediment at Areas 2 and 3 of AOC 57. For those chemicals eliminated as CPCs (excluding the
essential nutrients), summary statistics and RME and average exposure concentrations are
presented in Appendix O-3, Tables O-3.1 through O-3.6. Risks to ecological receptors were
evaluated for these chemicals by the same processes outlined for those chemicals retained as
CPCs in the baseline ERA.

Food chain risks for terrestrial and semi-aquatic wildlife were quantified for chemicals
eliminated as CPCs using the same representative wildlife receptors and exposure
assumptions as for chemicals retained as CPCs. The results of this evaluation are presented
in Tables O-4.1 through O-4.10 in Appendix O-4 and summarized in Table O-3.7 in
Appendix O-3. These results indicate that wildlife receptors are not at risk from exposure to
chemicals eliminated as CPCs because all HIs are less than 1. When combined with the HIs
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calculated for CPCs that were retained in the ERA, the additional risk to wildlife receptors
are negligible (Table O-3.7). For both Area 2 upland and Area 3 surface soil, the combined
HIs for the American robin slightly exceed or are equal to 1; population-level effects are not
likely to occur for small omnivorous bird populations at these low risk levels. This evidence
indicates that terrestrial and semi-aquatic wildlife receptors are not at risk from exposure to
chemicals eliminated as CPCs in surface soil, surface water, and sediment.

Potential risks to terrestrial plants and soil invertebrates were evaluated for chemicals
eliminated as CPCs in surface soil by the same method as for chemicals retained as CPCs. The
results of this evaluation, which are shown in Tables O-3.8 through O-3.10 for Area 2 upland,
Area 2 floodplain, and Area 3 (respectively) indicate that soil invertebrates are not at risk from
exposure to chemicals eliminated as surface soil CPCs. However RME and average exposure
concentrations of aluminum, chromium, and vanadium all exceed phytotoxicity benchmarks by
approximately 2, 1, and 1 orders of magnitude (respectively). The phytotoxicity benchmarks
for aluminum, chromium, and vanadium were derived by the Oak Ridge National Laboratory
(Will and Suter, 1994) by selecting the 1 0™ percentile value of rank ordered LOEC values
obtained from studies using sensitive crop species (e.g., soybean, lettuce, tomato, oats, and
clover). Unfortunately, few studies for these chemicals were available (n=1, 7, and 2 for
aluminum, chromium, and vanadium, respectively). Consequently, the authors assigned a low
level of confidence to these benchmarks, suggesting that there is a high degree of uncertainty
associated with these phytotoxicity benchmarks.  Furthermore, background values for
aluminum, chromium, and vanadium in Devens soil exceed the phytotoxicity benchmarks by
higher factors (360, 33, and 16, respectively), suggesting that the phytotoxicity benchmarks are
overly conservative for this region. These benchmarks have not changed since this document
was updated in 1997 (Efroymson et al., 1997). This evidence indicates that terrestrial plants
and soil invertebrates are not at risk from exposure to chemicals eliminated as CPCs in surface
soil.

Potential risks to aquatic receptors were evaluated for chemicals eliminated as CPCs in
surface water and sediment by the same method as for chemicals retained as CPCs.

Manganese at Area 3 was the only analyte eliminated as a CPC in surface water. A
comparison of the Area 3 manganese RME and average exposure concentrations with the
surface water benchmark, presented in Table O-3.11 in Appendix O-3, indicates that aquatic
organisms are not at risk. Tables O-3.12 and O-3.13 in Appendix O-3 show a comparison of
sediment concentrations of chemicals eliminated as CPCs with sediment benchmarks. These
comparisons indicate that RME and average exposure concentrations of cadmium in Area 2
sediment, and arsenic, barium, and lead (RME only) in Area 3 sediment exceed the most
conservative sediment benchmarks by factors of approximately 4, 6, 3, and 2 (respectively).

Upgradient concentrations of arsenic, barium, and lead exceed these benchmarks by factors of
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approximately 18, 5, and 7 (respectively). Under laboratory toxicity test conditions, aquatic
organisms experienced no adverse effects when exposed to sediment from Area 2 containing
much higher concentrations of these metals, suggesting that the sediment benchmarks are
overly conservative for evaluating risk at AOC 57. This evidence indicates that aquatic
organisms are not at risk from exposure to chemicals eliminated as CPCs in surface water and
sediment.

Comment: Some uncertainty remains with respect to selection of CPCs in the ERA, raising the
concern that the FFS may not be protective of ecological receptors at the site. The evaluation
was undertaken to determine the impact of the CPC selection method for sediments on the
overall conclusions of the ERA. The selection of CPCs in the ERA was performed using a
combination of site-specific background and literature background data sets for inorganic
chemicals. This approach is not risk-based, and is likely to result in chemicals being eliminated
from further evaluation even when they may contribute to risk. (This comments applies only to
inorganic chemicals. Organic chemicals appear to have been retained as CPCs if they were
detected, which is appropriate.)

Examples of chemicals that may have been inappropriately excluded as CPCs are arsenic, copper,
lead, manganese, and zinc. The background concentrations of arsenic (110 mg/kg) exceed the
Ontario Ministry of the Environment (OMOE) Severe Effect Level (SEL), and the background
concentrations of copper, lead, manganese, and zinc exceed their respective Lowest Effect Levels
(LELs) (Jaagumagi, 1995). All of these chemicals were eliminated as CPCs for Area 3 sediments.
While the background concentrations are relevant from a risk-management perspective, they should
not be used to identify CPCs.

Response: The uncertainty from the baseline ERA in the AOC 57 RI evaluated risks to aquatic
organisms from exposure to surface water and sediment chemicals eliminated as CPCs. This
uncertainty shows that manganese in surface water does not pose a risk to receptors. Although
concentrations of arsenic, barium, cadmium, and lead in Area 2 and/or Area 3 sediment exceed
benchmarks (by factors of 6 or less), the toxicity test results indicate that much higher
concentrations of these metals were not toxic to H. azteca or C. tentans. Therefore, the baseline
ERA reached a conclusion of no risk for these and other metals eliminated as CPCs based on
upgradient concentrations or the published values for Massachusetts lakes and ponds.

Comment: The document entitled, “Heavy Metals in Sediments of Massachusetts Lakes and
Ponds” (Rojko, 1990), was used in lieu of background data for inorganic chemicals in Cold
Spring Brook sediments. This reference is suitable only for evaluating chemicals for which
neither risk-based screening values nor reasonable upgradient sample data are available.
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Response: Refer to response to comment #2.

Comment: The FFS appears to be based entirely on conclusions involving human health risks.
The preliminary remediation goals (PRGs) for the site are based on human health exposures for
potential future re-use of the site. The FFS states that no chemicals were brought forward to the
PRG stage from the ecological risk assessment (ERA), because overall ecological risk was found
to be low. This conclusion warrants reconsideration in light of the comments contained herein.

Response: Based on the information presented in the RI ERA uncertainties and response to
comment #2 above, the conclusion that there are no chemicals requiring further attention for
ecological concerns is still valid.

Comment: Contaminant concentrations detected in Areas 2 and 3 sediments were compared to
the OMOE LEL and SEL values in order to identify chemicals that had maximum
concentrations above the LEL or SEL values, but were eliminated from further consideration on
the basis of background. The results indicate that: (1) the maximum concentration of cadmium
exceeded its LEL value in Area 2 sediment; (2) the maximum concentrations of arsenic exceeded
its SEL value in Area 3 sediment; and, (3) lead exceeded the LEL value in Area 3 sediment.
Based on the comments contained herein and the fact that all of these chemicals exceeded their
applicable benchmarks, their omission from the risk assessment may warrant reconsideration.

Response: As discussed in the uncertainty and in response to comment #2 above, a conclusion of
no risk from metals eliminated in the CPC selection process relied more on the site-specific toxicity
test results, in which no significant adverse effects to test organisms were observed.

Comment: Future ERAs should use only risk-based values in the CPC selection process. Risk
attributable to background should be addressed in the Risk Characterization section of the ERA,
not in the screening of CPCs.

Response: Agreed.

Comment: The risk assessment does not address the effect that the CPC selection would have on
food chain modeling. The omission of chemicals from food chain modeling based on
background concentrations could underestimate risk. A more in-depth study, including
recalculation of food chain risks, would be required to fully resolve this question. Sediment data
were evaluated because these were the only data for which actual biological effects data were
available.
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In order to fully characterize risk from food chain exposures, a re-screening of the sediment data is
needed, followed by food chain modeling using 95% UCL and mean exposures for any chemicals
added to the ERA based on the new screening. For Area 2, cadmium should be added to the food
chain models. For Area 3, arsenic and lead should be added. EPA recommends that the Army
prepare a technical memorandum that includes the additional calculations and text needed to
adequately address the aforementioned concerns. If the recalculations substantially change the
findings of the ERA, the options considered under the FFS may need to be altered as well.

Response: The food chain risks for both terrestrial and semi-aquatic wildlife receptors exposed to
surface soil and surface water/sediment (respectively) were re-evaluated considering metals
eliminated as CPCs. This is presented in the uncertainty included in the baseline ERA for the AOC
57 RI, along with supporting documentation (Appendices O-3 and O-4). In summary, no additional
or cumulative risks were identified for terrestrial or semi-aquatic receptors exposed to metals
eliminated as CPCs in surface soil or surface water/sediment.

8. Comment: In future ERAs, risk attributable to background conditions should be presented in the
risk characterization section and screening should use only risk-based ecotoxicological
benchmarks. The selection of CPCs based on a comparison with background concentrations may
leave out important risk contributors

Response: Agreed.
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PACE Comments on the Draft Focused Feasibility Study
For Area of Contamination (AOC) 57
Dated August 8, 2000

COMMENTS

1.

Comment: A small number of alternatives are discussed in this “focused” feasibility study. For Area 2,
four alternatives were evaluated, including the “No Action” alternative. Only two of these alternatives
involved the excavation of contaminated soil. For Area 3, only one of the three alternatives included
excavation of contaminated soil. Each alternative relies on deed restrictions to control future use of
ground water as a source of potable water. None of the alternatives included direct, active measures to
address ground water contamination. Therefore, although the purpose of the FFS report is not to
select a remedy, the FFS effectively rules out active remediation of ground water via omission.

AOC 57 lies just outside the Zone II of the Ayer Grove Pond wells, and Cold Spring Brook flows to
Grove Pond, which contributes water to the Ayer wells. Further, AOC 57 is within a medium-yield
Potentially Productive Aquifer, which is protected under Massachusetts regulations.  The proper
consideration of the MCP as an ARAR by the Army would lead to the requirement that ground water be
restored to drinking water standards. Geolnsight therefore believes that the FFS is incomplete without
the incorporation of alternatives involving active ground water remediation. To protect the aquifer,
Geolnsight recommends the inclusion of alternatives for restoration of ground water to drinking water
quality. -

Response: While it is true that none of the alternatives in the FFS include direct, active remediation of
groundwater contaminants, active remediation was not simply omitted from the FFS but was considered
by the Army and screened out in Section 4 of the FFS for several reasons. First, the Army believes that
considerable remedial actions have already been implemented with respect to groundwater remediation
in the form of source control (removal actions). Given that these removals were relatively recent (1994
at Area 2 and 1999 at Area 3) in relation to the groundwater sampling events, the full benefit from these
actions on groundwater contaminant concentrations has not been given sufficient time to be recognized.
It should be noted however that even with an insufficient time to see groundwater improvement
following these source removals, there are only a few marginal and often sporadic exceedances of the
preliminary remediation goals (PRGs).

Secondly, over 90 percent of the carcinogenic risks and all of the noncarcinogenic risks exceeding a HI
of 1 from groundwater are due to the presence of arsenic. As discussed in the FFS Report, the arsenic is
naturally occurring. Reducing conditions caused by the biodegradation of the organic contaminants
have released naturally occurring arsenic in soil to groundwater and caused elevated levels of arsenic in
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groundwater. The soil removal action performed in 1994 at Area 2 has significantly reduced petroleum
contamination in soil, thereby minimizing the probable leaching of naturally occurring arsenic.

Third, since groundwater at AOC 57 is not used as a source of drinking or industrial water, the risk
evaluation of potable groundwater use represents a hypothetical worst-case evaluation of potential
exposures and risks. There are no current exposures to groundwater, Devens already has a municipal
water supply, and the AOC is not within a delineated Zone II aquifer area. Fourth, there would be
difficulty of effectively but practically treating mixed residual inorganic and organic contaminants (i.e.,
separate technologies would be required for effective treatment) and given the above factors,
implementation of an active remedial technology was screened-out. These considerations do not
diminish the Army’s recognition of the importance of meeting the remedial objective of achieving
drinking water standards at AOC 57. For all alternatives, deed restrictions and environmental
monitoring would be continued until MMCLs and MCLs are achieved in groundwater at the site.

With respect to the second paragraph of Comment No. 1, CERCLA requires that the selected
alternatives meet the second threshold criterion of compliance with ARARS, or a waiver be obtained if
the criterion can not be met. This criterion, according to CERCLA, must be met for a remedial
alternative to be chosen as a final site remedy. At AOC 57, it is the Army’s belief that the chemical-
specific ARARs (drinking water standards) will be achieved. Deed restrictions and environmental
monitoring would be continued only until MMCLs and MCLs are achieved in groundwater at the site.
Consideration of the MCP as an ARAR would not effect these remedial objectives.

2. Comment: The FFS does not include the Massachusetts Contingency Plan (MCP) as an Applicable or
Relevant and Appropriate Requirement (ARAR). The rationale for this decision is summarized in text
that is essentially identical to that found in the AOC 50 Remedial Investigation. Geolnsight’s
comments on the AOC 50 RI addressed this issue, and the Army responded in their Response to
Comments. After consideration of the Army’s response, Geolnsight still has concemns regarding this
issue. Geolnsight does not agree with the Army’s argument that the MCP is “mostly administrative” in
nature. Relevant examples of substantive requirements include the following:

€ Cleanup goals for both oil and hazardous materials are defined in the MCP. The goals themselves,
as well as the means for determining to what situations the goals apply, can result in substantially
different outcomes for sites regulated under MCP vs. CERCLA. AOC 57 serves as a good
example. If AOC 57 was regulated under the MCP, the deed restrictions proposed by the Army
would not be an acceptable altemative, and cleanup would not be complete until drinking water
standards were attained.
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&  The calculation of risk under the MCP must incorporate all identified exposure pathways. Under
CERCLA, Preliminary Remediation Goals (PRGs) can be used to “screen out” media such as
surface soil, ground water, etc. As a result, the risks calculated using MCP methodology can be
higher than those calculated under CERCLA.

As discussed above, the scope of the feasibility study at AOC 57 would have been considerably
different had the MCP been considered, because active remediation of ground water would be required
to protect the Potentially Productive Aquifer. Geolnsight believes that the MCP issue at Devens can be
critical to the outcome of site cleanups, and reiterates the importance of this issue. In short, it does not
seem reasonable that a cleanup under Superfund should be allowed to meet less stringent standards than
cleanups performed at similar sites elsewhere in Massachusetts.

Response: As has been previously discussed and noted in the RI and FFS Reports, the MCP is not
considered an ARAR under CERCLA. With respect to the first bullet, cleanup at AOC 57 under
CERCLA is not considered complete until drinking water standards are attained unless a waiver is
obtained. The Army is not seeking a waiver. Therefore, the MCP is no more stringent from this
respect. The second bullet that infers that risks using the MCP methodology can be higher than those
calculated under CERCLA is not entirely correct. It is true that the MCP must incorporate all identified
exposure pathways while screening values can be used in CERCLA to "screen-out" less contaminated
media. However, it should be noted that the CERCLA screening values are conservative values (1/10th
the risk limit) and therefore the affected media would contribute negligibly to the overall risk. It should
also be noted that there are a number of instances where the MCP approach is less conservative than
CERCLA (e.g., the MCP provides opportunity to screen out CPCs if lower than background
concentrations, and utilizes exposure values which are approximately 1/2 the USEPA Region I risk
assessment guidelines for computing the ingestion risk.) As such, the last sentence in the 2" bullet
would be more correctly stated as "the risks calculated using MCP methodology can be higher or lower
than those calculated under CERCLA". These differences are precisely why the risk assessment
procedures in the MCP are not considered an ARAR by USEPA or MADERP for sites remediated under
the CERCLA process.

Comment: Although it is recognized that the purpose of this report is not to select a remedy, Geolnsight
wishes to express, on behalf of PACE, its preference for alternatives that involve active remediation of
both Areas 2 and 3, as opposed to the sole use of deed restrictions and ground water monitoring.

During prior excavation at Area 2, the Army elected to discontinue further soil removal pending the
completion of the RI. Now that the RI has delineated the extent of contaminated soils and shown that
risks are present, the removal action should be completed. The cost and level of effort required for
additional excavation are not great compared to the benefit of restoring this environmentally sensitive
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area. Further, as discussed above, ground water should be restored to drinking water quality to
protect the medinm-yield aquifer at the site.

Response: Comment noted. The preferred alternative will be presented in the Proposed Plan for review
and comment. Refer to the responses to Comment No. 2 with respect to the alternatives meeting
drinking water standards.
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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

Harding ESE, A MACTEC Company (Harding ESE), formerly Harding Lawson
Associates (HLA) has prepared this Focused Feasibility Study (FFS) Report to support
Task Order 001 of Contract DACA-31-94-D-0061 under the oversight of the U.S. Army
Corps of Engineers (USACE) — New England District. This report addresses the
contaminated soil and groundwater at Area of Contamination (AOC) 57, which is located
at the former Fort Devens, Massachusetts. This FFS Report is prepared as part of the
Feasibility Study (FS) process in general accordance with the 1988 U.S. Environmental
Protection Agency (USEPA) guidance document entitled Guidance for Conducting
Remedial Investigations and Feasibility Studies under CERCLA. The purpose of the FFS
Report is to identify and screen potentially feasible alternatives to control human health

risks at AOC 57. Following this screening, the FFS Report presents a detailed analysis of
the remedial alternatives.

Fort Devens was identified for cessation of operations and closure under Public Law 101-
510, the Defense Base Realignment and Closure (BRAC) Act of 1990, and was officially
closed in September 1996. Portions of the property formerly occupied by Fort Devens
were retained by the Army for reserve forces training and renamed the Devens Reserve
Forces Training Area (RFTA). Areas not retained as part of the Devens RFTA were, or
are in the process of being, transferred to new owners for reuse and redevelopment. AOC
57 is located in an area planned for transfer to the MassDevelopment for industrial/trade-
related development and recreation/open space.

Site Conditions

AOQOC 57 is located between Barnum Road and Cold Spring Brook on the northeast side of
what was formerly the Main Post (Figure ES-1). It is in an area of the former Fort Devens
that has been used primarily for the storage and maintenance of military vehicles. The
portion of AOC 57 that is the focus of this report consists of two subsites (Area 2 and
Area 3) located south to southeast of former vehicle storage yards. Areas 2 and 3 at AOC
57 historically received storm water runoff and wastes from vehicle repair at these yards.
The vehicle storage yards were abandoned in 1998, and the pavement and fencing were
removed. The yards are now grass-covered areas. Areas 2 and 3 include an upland area
(elevations between 228 and 240 ft mean sea level [msl]) that slopes downward to a
delineated wetland area (elevations lower than 228 ft msl). At Area 2 the wetland
boundary is located approximately 250 feet from Cold Spring Brook, and at Area 3 the
wetland boundary is located approximately 500 feet from Cold Spring Brook. The upland
area 1s forested with trees and scrub brush. The wetland area is densely vegetated with
brush and contains small areas of standing water.

Area?2 formerly consisted of an eroded drainage ditch created by periodic rain runoff
(Figure ES-2). The area has since been regraded, and a permanent drainage swale has been
installed. Runoff drains into the swale and discharges east to Cold Spring Brook. The
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EXECUTIVE SUMMARY

formerly eroded drainage ditch at Area 2 was investigated following detection of
naphthalene and total petroleum hydrocarbons (TPHC) in surface soils during a 1993 site
investigation. Subsequent sampling confirmed the presence of TPHC and polycyclic
aromatic hydrocarbons (PAHs) in surface soil. Based on the results of these investigations,
the Army performed a soil removal action at Area 2 in 1994. Approximately 1,300 cubic
yards (cy) of soil were excavated. During the removal action, it was discovered that the
soil/groundwater contamination was more widespread than expected. The soil removal was
stopped, and AOC 57 Area 2 was administratively transferred to the Remedial Investigation
(RI)/FS process. At the completion of the removal action, the area was regraded and a
permanent drainage swale was installed. Results of sampling conducted during and at the
completion of the removal action in 1994 indicated the presence of TPHC, polychlorinated
biphenyls (PCBs), lead, and volatile organic compounds (VOCs) in soil and/or groundwater
at the site. Reducing conditions caused by the contamination have also released naturally
occurring arsenic in soil to groundwater and caused elevated levels of arsenic in
groundwater. The soil and groundwater contamination is located around the southern
perimeter of the soil removal excavation from the ground surface to the water table at
approximately 4 to 5 feet below ground surface (bgs).

Area 3 is located approximately 600 feet to the northeast of Area 2 (Figure ES-2). The site
is characterized by a historic garage and vehicle waste disposal area. A RI was prompted in
1995 and 1996 to address soil staining observed in historical photos. Data collected
during the RI showed that a historic garage waste disposal site approximately 40 feet
square by five feet in depth was acting as a source of soil and groundwater contamination.
Removal activities were conducted in 1999, accordance with an Action Memorandum for
AOC 57. In total, 1860 cy of soil was removed during the Area 3 soil removal. Residual
extractable petroleum hydrocarbons (EPH), PCB, and pesticides contamination remained in
soils near the southern end of the excavation.

Human Health Risk

The RI Report evaluated potential human-health risks associated with exposure to site
contaminants in soil, groundwater, surface water, and sediment based upon sampling data
collected during the RI (HLA, 2000). Possible health risks were evaluated for the current
land uses, possible future land uses, and unrestricted land uses at AOC 57. Although the
site is presently not used for any specific purposes, and is not located near any properties
with active land uses, exposures and risks for current site use were evaluated for a site
maintenance worker (possible exposure to surface soil), and a trespasser ages 6 through
16 (possible exposure to surface soil, surface water, and sediment). The health risks
associated with possible future site use were evaluated assuming that the upland portion
of the site will be redeveloped for commercial/industrial use, and included evaluation of a
commercial/industrial worker (possible exposure to surface soil and groundwater) and an
excavation worker (possible exposure to surface soil and subsurface soil). Possible health
risks for the possible future use of the wetland areas were evaluated assuming that the
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areas could be used for passive recreational/open space use. Therefore, the possible
health risks associated with future use of the wetland area of the site were evaluated for a
construction worker (possible exposure to surface soil and subsurface soil). In addition,
to aid in risk management decision-making and to determine if additional response
actions may be required at AOC 57, future unrestricted land use was evaluated by
assuming that child and adult residents would live at the site (possible exposures to
surface soil, subsurface soil, and groundwater). Since groundwater at and beneath AOC
57 is not used as a source of drinking or industrial water, and the area is serviced by a
public water supply, evaluation of potable groundwater use represents a hypothetical
worst-case evaluation of potential exposures and risks.

Human-health risks exceeded the USEPA points of departure (i.e., rlsk management
guidelines corresponding to cancer risks exceeding the range of 1x10 to 1x10° and
noncancer hazard index values exceeding 1) for some soil and groundwater possible
future use and unrestricted use exposure scenarios.

Remedial Action Objectives

Remedial action objectives (RAOs) are developed in the FFS for those exposure
scenarios where human health risks exceed the USEPA points of departure. Based on the
results of the risk assessment, the following RAOs developed for AOC 57: :

Area 2 - Possible Future Use Scenario (Construction Worker)

e Protect potential construction workers that might work within future recreational
(wetland) areas at Area 2 from ingesting soils containing Aroclor-1260 and lead in
excess of preliminary remediation goal (PRG) concentrations considered protective of
human health (3.5 and 600 milligrams per kilograms (mg/kg), respectively).

Area 2 - Unrestricted Land Use Scenario (Residential)

e Prevent potential residential receptors from coming in dermal contact and ingesting
Area 2 wetland soils containing Aroclor-1260, arsenic, chromium, lead, and the EPH
C11-C22 aromatic carbon range in excess of PRG concentrations considered
protective of human health (0.5, 21, 550, 400, and 930 mg/kg, respectively).

o Prevent residential potable use of Area 2 wetland groundwater containing arsenic and
tetrachloroethylene (PCE) in concentrations that exceed federal maximum
contaminant level (MCL)/Massachusetts maximum contaminant level (MMCL)
drinking water standards (50 and 5 micrograms per liter (ug/L), respectively).

Area 3 - Possible Future Use Scenario (Commercial/Industrial Worker)

e Protect potential future commercial/industrial receptors from ingesting upland Area 3
Harding ESE

P:\Projects\DEVENS\AOC57\57FFS\Final FFS\final57ffs.doc 4500t

11727100 ES-3




EXECUTIVE SUMMARY

groundwater that contains arsenic, cadmium and 1,4-dichlorobenzene (!,4-DCB) in
concentrations that exceed MCL and MMCL drinking water standards (50, 5, and 5
ug/L, respectively).

Area 3 - Unrestricted Land Use Scenario (Residential)

e DPrevent residential potable use of Area 3 upland groundwater containing arsenic,
cadmium and 1,4-DCB in concentrations that exceed MCL and MMCL drinking
water standards (50, 5, and 5 pg/L, respectively).

o Prevent residential potable use of Area 3 wetland groundwater containing arsenic and
PCE in concentrations that exceed MCL and MMCL drinking water standards.

e Prevent potential residential receptors from coming in dermal contact and ingesting
surface soils containing the EPH C11-C22 aromatic carbon range in excess of the
PRG concentration considered protective of human health.

Remedial Alternatives

The FFS Report identifies and screens response actions and potential remedial
technologies that are capable of attaining the RAOs. Remedial alternatives are assembled
using these identified remedial technologies. The alternatives are then screened based on
the criteria of effectiveness, implementability, and cost. All the assembled alternatives
are retained for detailed analysis in the FFS Report. The detailed analysis evaluates these
alternatives with respect to the seven evaluation criteria defined by the National
Contingency Plan (NCP).

Alternatives that undergo detailed analysis and comparative analysis for Area 2 include:

Alternative II-1: No Action

Alternative II-2: Limited Action

o Institutional Controls:
— Land-use restrictions that control excavation activities at the Area 2 wetland
— Land-use restrictions that restrict residential use of wetland property and potable
use of the aquifer
e Environmental Monitoring:
~ Long-term groundwater monitoring
— Long-term surface water monitoring
Institutional Control Inspections
o Five-year Site Reviews

Harding ESE
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Alternative II-2, is designed to reduce potential human-health risks associated with
contaminated soil and groundwater at the Area 2 wetland. This alternative would consist of
implementing institutional controls indefinitely to protect possible future-use (construction
worker) receptors and unrestricted-use (residential) receptors. Deed restrictions would be
easily implemented considering that AOC 57 wetland area is slated for recreational/open
space. Environmental monitoring in the form of groundwater and surface water sampling
would be performed at the site to assess for groundwater contaminant of concern (COC)
migration and to assess for eventual reduction of COCs to PRGs by natural attenuation
processes. Five-year site reviews would be performed to ensure that the remedial alternative
remains protective of human health and the environment.

The estimated 30-year net present worth (NPW) cost to implement Alternative II-2 is
$244,000. A cost sensitivity analysis revealed that a reduction in sampling duration to
only 3 years (assuming groundwater cleanup by natural processes occurs within 3 years)
decreases the overall 30-year NPW cost to $143,000.

Alternative I1-3: Excavation (For Possible Future Use) And Institutional Controls

e Wetlands Protection
o Soil Excavation and Treatment/Disposal at an Off-Site treatment/storage/disposal
(TSD) Facility
¢ Institutional Controls:
— Land-use restrictions that restrict residential use of wetland property and potable
use of the aquifer
e Environmental Monitoring:
— Long-term groundwater monitoring
— Long-term surface water monitoring
¢ Institutional Control Inspections
o Five-year Site Reviews

Alternative II-3 is designed to reduce potential human-health risks associated with
contaminated soil and groundwater at the Area 2 wetland. This alternative would consist
of excavating approximately 640 cy of contaminated soil to protect possible future-use
(construction worker) receptors and implementing institutional controls indefinitely to
protect unrestricted-use (residential) receptors from exposure to soil. Deed restrictions
would also be imposed to prohibit potable use of groundwater until PRGs are achieved.
Because excavation would be performed within the wetlands, wetland protection,
restoration and monitoring would also be required. Environmental monitoring and 5-year
site reviews would be would be performed at the site as discussed for Alternative II-2.

The estimated 30-year NPW cost to implement Alternative II-3 is $667,000. A cost

sensitivity analysis revealed that a reduction in sampling duration to only 3 years

(assuming groundwater cleanup by natural processes occurs within 3 years) and 25

percent reduction in the estimated quantity of soil requiring excavation decreases the 30-
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year NPW cost to $515,000. A 25 percent increase in the estimated quantity of soil
requiring excavation increases the 30-year NPW cost to $719,000.

Comparison of the NPW costs over 30 years reveals that the benefit of achieving possible
future-use PRGs in soil (difference between Alternatives II-2 and II-3), costs
approximately $423,000.

Alternative I1-4: Excavation (For Unrestricted-Use) And Institutional Controls

Wetlands Protection
Soil Excavation and Treatment/Disposal at an Off-Site TSD Facility
Institutional Controls:
— Land-use restrictions that restrict potable use of the aquifer
o Environmental Monitoring:
— Long-term groundwater monitoring
— Long-term surface water monitoring
Institutional Control Inspections
Five-year Site Reviews

Alternative II-4, is designed to reduce potential human-health risks associated with
contaminated soil and groundwater at the Area 2 wetland. This alternative would consist
of excavating approximately 1,800 cy of contaminated soils to protect unrestricted-use
(residential) receptors and implementing institutional controls to protect receptors from
potable use of contaminated groundwater. Wetland protection, environmental monitoring
and S5-year site reviews would be would be performed at the site as discussed for
Alternative II-3.

Estimated 30-year NPW cost to implement Alternative II-4 is $1,321,000. A cost
sensitivity analysis revealed that a reduction in sampling duration, institutional controls
and site reviews to only 3 years (assuming groundwater cleanup by natural processes
occurs within 3 years) and 25 percent reduction in the estimated quantity of soil requiring
excavation decreases the NPW cost to $1,028,000. A 25 percent increase in the estimated
quantity of soil requiring excavation increases the 30-year NPW cost to $1,466,000.

Alternatives that undergo detailed analysis and comparative analysis for Area 3 include:

Alternative I1I-1: No Action

Alternative III-2: Limited Action

e Institutional Controls:

— Land-use restrictions prohibiting residential use of wetland property (soil), and
commercial/industrial and residential potable use of the aquifer.
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o Environmental Monitoring
— Long-term groundwater monitoring
— Long-term surface water monitoring
o Institutional Control Inspections
e Five-year Site Reviews

Alternative III-2, Limited Action, is designed to reduce potential human-health risks
associated with contaminated soil (wetland) and groundwater (upland and wetland) at the
Area 3. This alternative would consist of implementing institutional controls to protect
possible future-use (commercial/industrial) and unrestricted-use (residential) receptors.
Environmental monitoring, in the form of groundwater and surface water monitoring
would be performed at the site to assess for groundwater COC migration. Five-year site
reviews would be performed to ensure that the remedial alternative remains protective of
human health and the environment.

The estimated 30-year NPW cost to implement Alternative III-2 is $298,000. A cost
sensitivity analysis revealed that a reduction in sampling duration to only 7 years

(assuming groundwater cleanup by natural processes occurs within 7 years) decreases the
overall 30-year NPW cost to $200,000.

Alternative III-3: Excavation (For Unrestricted-Use) And Institutional Controls

Wetlands Protection
Soil Excavation and Treatment/Disposal at an Off-Site TSD Facility
Institutional Controls:
— Land-use restrictions prohibiting commercial/industrial and residential potable use of
the aquifer
e Environmental Monitoring:
— Long-term groundwater monitoring
— Long-term surface water monitoring
e Institutional Control Inspections
o Five-year Site Reviews

Alternative II-3, is designed to reduce potential human-health risks associated with
contaminated soil and groundwater at the Area 3 upland and wetland. This alternative
would consist of excavating approximately 120 cy of contaminated soils to protect
unrestricted-use (residential) receptors from soil exposure and implementing institutional
controls to protect possible future-use (commercial/industrial) and unrestricted-use
(residential) receptors from groundwater exposures. Wetland protection, environmental

monitoring and 5-year site reviews would be would be performed at the site as discussed
for Alternative II-3.

The estimated 30-year NPW cost to implement Alternative III-3 is $387,000. A cost
sensitivity analysis revealed that a reduction in sampling duration, institutional controls
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and site reviews to only 7 years (assuming groundwater cleanup by natural processes
occurs within 7 years) and 33 percent reduction in the estimated quantity of soil requiring
excavation decreases the NPW cost to $252,000. A 33 percent increase in the estimated
quantity of soil requiring excavation increases the 30-year NPW cost to $395,000.

Harding ESE
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SECTION 1

1.0 INTRODUCTION

This Focused Feasibility Study (FFS) Report evaluates candidate remedial alternatives for
controlling potential human-health risks posed by contamination that has been detected in
soil and groundwater at Area of Contamination (AOC) 57. AOC 57 is located at the
former Main Post of Fort Devens, in the town of Harvard, Massachusetts (Figure 1-1).
Harding ESE, 4 MACTEC Company, (Harding ESE), formerly Harding Lawson
Associates (HLA) prepared this FFS Report as a component of Task Order 001 of
Contract DACA31-94-D-0061 with the U.S. Army Corps of Engineers (USACE). This
FFS was performed in general accordance with USEPA Guidance for Conducting
Remedial Investigations and Feasibility Studies under CERCLA (USEPA, 1988).

Fort Devens was identified for cessation of operations and closure under Public Law 101-
510, the Defense Base Realignment and Closure Act of 1990, and was officially closed in
September 1996. Portions of the property formerly occupied by Fort Devens were
retained by the Army for reserve forces training and renamed the Devens Reserve Forces
Training Area (RFTA). Areas not retained as part of the Devens RFTA were, or are in
the process of being, transferred to new owners for reuse and redevelopment. AOC 57 is
located in an area planned for transfer to the MassDevelopment for industrial/trade
related development and recreation/open space.

1.1 PURPOSE AND SCOPE

The purpose of this FFS Report is to develop, screen, and evaluate remedial alternatives
to reduce potential human-health risk posed by contamination in surface and subsurface
soil, and groundwater at AOC 57. The Final Remedial Investigation (RI) Report
recommended these three media for potential remedial action under CERCLA (HLA,
2000). The recommendation was made as a result of human health and ecological risk
assessments described in the RI Report.

Details regarding the nature and distribution of contaminants, as well as the human-health
and ecological risk assessments, are presented in the Final RI Report (HLA, 2000).
Summaries of RI results, including physical and chemical characterizations, and risk
assessments at AOC 57 are presented in this FFS Report. A site conceptual model
describing the hydrogeology and chemical environment of the site also is included in this
report.
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SECTION 1

1.2 REPORT ORGANIZATION

The FFS Report is based on the nature and distribution of contaminants, and human-health
and ecological risk assessments, presented in the Final RI Report (HLA, 2000) and consists
of seven sections. Section 1.0 introduces the FS report, its purpose, and the topics the report
addresses. Section 1.0 also briefly describes the FS process so the reader has an
understanding of the process when reviewing relevant sections of the report. A brief
background description of AOC 57, including site location, history, geology, and
hydrogeology, is also summarized in Section 1.0.

Section 2.0 summarizes previous site investigations and the contamination assessment for
each medium of concern as well as human-health and ecological risks associated with each
medium. Section 2.0 also presents a site conceptual model for AOC 57 that considers the
interrelationships of contaminant source areas, site geology, site hydrogeology, contaminant
persistence, and contaminant distribution.

Section 3.0 identifies the basis for remediation. This section links the results of the risk
assessments to the selection of remedial technologies by identifying remedial response
objectives and preliminary remediation goals, developing remedial action objectives
(RAO:s), and listing the resultant general response actions. This section initiates the risk-
management decision process.

Section 4.0 identifies remedial technologies for the corresponding response actions, and
assembles these technologies into remedial alternatives. Section 5.0 screens these
remedial alternatives against the criteria of implementability, effectiveness and cost.

Section 6.0 provides a detailed analysis of the retained alternatives and evaluates each
alternative against the first of seven evaluation criteria listed in the National Oil and
Hazardous Substances Pollution Contingency Plan (NCP) (USEPA, 1990). Section 7.0
presents a comparison of the retained alternatives that are the focus of the detailed
evaluation, highlighting the relative advantages and disadvantages of the alternatives with
respect to the seven evaluation criteria.

Figures, tables and appendices are presented at the end of this document.

1.3 FEASIBILITY STUDY PROCESS

The AOC 57 FES process, as described in this subsection, from remedial action objective
identification through detailed analysis of remedial alternatives, is consistent with
USEPA RUFS guidance (USEPA, 1988). The initial steps of the conventional FS process
consist of:
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. establishing RAOs to reduce actual or potential risks to human health at AOC 57,

. identifying the types of response actions for each media necessary to achieve the
RAGOs;

. identifying and screening specific remedial technologies that may be capable of
attaining RAOs; and

. assembling the selected representative technologies into alternatives which represent a
range of treatment and containment combinations as appropriate, and screening these
alternatives with respect to the criteria of effectiveness, implementability, and cost.

Components considered for each of the three screening criteria are presented in Figure
1-2.

This report follows the above process except that the assembly of alternatives is focused
using a more limited set of potential technologies than the selection and assembly of a
broad-brush spectrum of technologies in a conventional FS. Preparation of an FFS
streamlines the evaluation process and was agreed upon between the Army and the
regulatory agencies considering the remaining extent and location of residual

contamination following the several removal actions that have already been performed at
the site.

Following assembly and screening of the remedial alternatives, this FFS report presents a
detailed analysis and comparison of the retained alternatives. Retained alternatives are
analyzed in detail using criteria suggested in the RI/FS guidance (USEPA, 1988) and
presented in Table 1-1. Based on the results of the detailed analysis, the remedial

alternatives are compared to facilitate selection of a preferred alternative or alternatives
for AOC 57 remediation.

1.4 BACKGROUND

This subsection presents a brief description and history of AOC 57 and a summary of the
site hydrology, geology and hydrogeology interpretations presented in the RI Report.

1.4.1 Site Description and History

The former Fort Devens is located in the towns of Ayer and Shirley (Middlesex County)
and Harvard and Lancaster (Worcester County), approximately 35 miles northwest of
Boston, Massachusetts. It lies within the Ayer, Shirley, and Clinton map quadrangles
(7%»-minute series). The property occupies approximately 9,260 acres and was previously
divided into the North Post, the Main Post, and the South Post. AOC 57 is located between
Barnum Road and Cold Spring Brook on the northeast side of what was formerly the Main
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Post (Figure 1-1). It is in an area of the former Fort Devens that has been used primarily
for the storage and maintenance of military vehicles.

AOC 57 consists of three subsites (Area 1, Area 2, and Area 3) located south to southeast of
Buildings 3713, 3757 and 3758 (Figure 1-3). These areas historically received storm water
runoff and wastes from vehicle repair at former vehicle storage yards associated with
Buildings 3713, 3757 and 3758. The vehicle storage yards associated with Buildings
3757 and 3758 were abandoned in 1998, and the pavement and fencing were removed.
The former storage yards are now soil and grass-covered areas.

Areas 1, 2, and 3 include an upland area (elevations between 228 and 240 ft mean sea
level [msl]) that slopes downward to a delineated wetland area (elevations lower than 228
ft msl). At Area 2 the wetland boundary is located approximately 250 feet from Cold
Spring Brook, and at Area 3 the wetland boundary is located approximately 500 feet from
Cold Spring Brook. The upland area is forested with trees and scrub brush. The wetland
area 1s densely vegetated with brush and contains small areas of standing water.

1.4.1.1 Area 1. A storm drain outfall that collects rainfall from the paved areas around
Building 3713 was designated Area 1 (Figure 1-4). The runoff from the paved area into the
storm drain system flows to the outfall at Area 1, and eventually into Cold Spring Brook.

On February 13, 1977, Fort Devens personnel at Building 3713 noticed No. 4 fuel oil
flowing from an overfilled underground storage tank (UST) into a nearby storm drain
(Biang et al., 1992; DFAE, 1977). An estimated 50 to 100 gallons of oil entered Cold
Spring Brook through the Area 1 outfall. Containment dikes and absorbent booms were set
up across Cold Spring Brook adjacent to Area 2, and approximately 3,000 gallons of mixed
oil and water were recovered from the swamp (DFAE, 1977).

Areal was investigated and addressed as part of the Area Requiring Environmental
Evaluation (AREE) 70 (ADL, 1994), the Groups 2 & 7 Site Investigation (SI) (ABB-ES,
1995a), the Lower Cold Spring Brook SI (ABB-ES, 1995b), and the Study Area (SA) 57,
Area 1 Contaminated Soil Removal (Weston, 1998). Following a 1997 contaminated soil
removal to address total petroleum hydrocarbons (TPHC) and polycyclic aromatic
hydrocarbons (PAHs) contamination, Area 1 was recommended for no further action
(NFA); the decision is to be formalized in the AOC 57 Record of Decision (ROD). In
accordance with recent USEPA requirements for site closure, a no further action decision
~ must be supported by the demonstration that a site does not pose an unacceptable risk for
future unrestricted land use. An assessment of risks was performed as part of the RI. The
assessment indicates that there are no unacceptable risks for future unrestricted land use
(Refer to Appendix N-1 of the RI Report [HLA, 2000]). Therefore, all further discussions
within this FFS will pertain only to Areas 2 and 3.

1.4.1.2 Area 2. Area 2 is located 800 feet northeast of Area 1, and adjacent to a vehicle
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storage yard associated with the motor repair shops located in former Buildings 3757 and
3758. The nearby former Building 3756 served as a mess hall and was later converted to a
general storehouse. This area formerly consisted of an eroded drainage ditch created by
periodic rain runoff. The area has since been regraded and a permanent drainage swale has
been installed. Runoff drains into the swale and discharges east to Cold Spring Brook.

The formerly eroded drainage ditch at Area 2 was investigated following detection of
naphthalene and TPHC in surface soils during a 1993 site investigation. Subsequent
sampling confirmed the presence of TPHC and PAHs in surface soil. In addition, these
classes of compounds were also detected in sediment samples from Cold Spring Brook,
although the distribution of these contaminants did not indicate that AOC 57 was the
source. Additionally, topographic relief in the spill area and Area 2 is such that the oil could
not have flowed overland to Cold Spring Brook. Based on the results of these
investigations, the Army performed a soil removal action at Area 2 in 1994 (Figure 1-4).

Approximately 1,300 cubic yards of soil were excavated. During the removal action, it
was discovered that the soil and groundwater contamination were more widespread than
expected. The soil removal was stopped and AOC 57 Area2 was administratively
transferred to the RUFS process. At the completion of the removal action, the area was
regraded and a permanent drainage swale was installed (Figure 1-5). Results of sampling
conducted during and at the completion of the removal action in 1994 indicated the
presence of TPHC, polychlorinated biphenyls (PCBs), lead, and volatile organic
compounds (VOCs) in soil and/or groundwater at the site.

1.4.1.3 Area 3. Area 3 is located approximately 600 feet to the northeast of Area 2, south
of former vehicle maintenance motor pools and north of the Cold Spring Brook floodplain.
The site is characterized by a historic garage and vehicle waste disposal area. The RI was
prompted in 1995 and 1996 to address soil staining observed in historical photos.

1.4.2 Site Hydrology

The most significant hydrological feature near AOC 57 is Cold Spring Brook, which
originates in the central part of the former Main Post at Devens. Its headwaters are formed
by runoff and groundwater discharge in the vicinity of the former Ammunition Storage
Point and Cold Spring Brook landfill off Patton Road. Further downstream, it flows north
through woodlands and wetlands and passes beneath the B&M Railroad right-of-way at
Barnum Road. From there the brook is fed by runoff and groundwater discharge from the
former Army property south of Barnum Road. It is at this point that the brook passes to the
south of AOC 57 (Figure 1-1). The brook continues to flow northeast off Devens property
where it ultimately discharges to Grove Pond. The portion of the brook that is located south
and southeast of Barnum Road has been designated Lower Cold Spring Brook and was the
subject of the Lower Cold Spring Brook Site Investigation (ABB-ES, 1995b).

Lower Cold Spring Brook is characterized by a four to six-feet wide meandering stream
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channel surrounded by 20 to 60 feet of scrub and emergent cattail marsh. Downstream from
AOC 57 Area 2, the stream channel becomes poorly defined and dendritic flow paths
become more predominant. The 1977 earthen containment dike located immediately south
of AOC 57 Area 2 is not believed to have caused ponding of the brook. Observations of
flow through the southern portion of the dike indicate that flow is not significantly impeded.
In addition, the emergent marshes are of equal width immediately upstream and
downstream of the containment dike instead of just upstream as would be expected if
ponding were occurring.

Precipitation runoff in the vicinity of AOC 57 Area 2 is controlled primarily by topography
and the drainage ditch that runs roughly north to south through Area 2 (Figures 1-4 and 1-5)
that eventually discharges to the Cold Spring Brook wetlands.

Area3 precipitation runoff is primarily northwest to southeast as dictated by the
topography. Runoff occurs in eroded channels that are 0.5 to 1 foot deep. Runoff
discharges and infiltrates in the Cold Spring Brook flood plain and upper portion of the
wetlands. There is no direct surface runoff from Area 3 to the Cold Spring Brook stream
channel.

1.4.3 Site Geology

This subsection presents a summary of descriptions of the geologic formations encountered
at AOC 57 Areas 2 and 3. Figures 1-5 and 1-6 show the orientations of the geologic cross
sections. Figures 1-7 through 1-10 present geologic cross sections A-A' through D-D!,
respectively. Boring logs and results of grain size analysis are presented in Appendices A
and J of the RI Report, respectively.

Geology at both Area?2 and Area3 is comprised of fill materials overlying native sandy
soils. The fill materials above the floodplain (228-foot topographic contour) at Area 2 are
comprised of reworked gravelly sand and silty sand 0.5 to 2 feet in thickness overlying a 2
to 6-inch thick discontinuous ash and coal layer. The fill layers reach a maximum observed
thickness of 3 feet at the break in slope above the floodplain.

Floodplain deposits consist of 1 to 4 feet of silty sand and silt overlying black organic soils,
which are 1-inch to 1-foot thick and laterally discontinuous.

Fill materials at Area 3 are comprised primarily of reworked sand and silty sand, garage
waste, and construction debris. The fill layer reaches a maximum observed thickness of
6 feet at test pit 57E-95-24X. Surficial debris was observed within the floodplain south of
the 225-foot topographic contour. The vegetation of the floodplain area is scrub oak, maple
and brush while 150 feet to the east the vegetation turns to mature pine. The change in
vegetation is also coincident with the eastern extent of the surficial debris. Subsurface soil
was observed to be comprised of fine to medium, tan to gray, poorly graded sand near the
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SECTION 1

northern portion of the site (§7E-95-21X through 57E-96-31X). Floodplain deposits consist
of loose to medium dense, gray, fine silty sands as observed in monitoring well borings
57M-96-10X through 57M-96-13X. Native soils area overlain by a sandy organic layer
approximately 1-foot thick.

Bedrock was not encountered in any of the borings at either Area 2 or 3. The bedrock in the
vicinity of AOC 57 has been classified as the Berwick Formation. The formation is
described as thin- to thick-bedded metamorphosed calcareous metasiltstone, biotitic
metasiltstone, and fine-grained metasandstone, interbedded with quartz-muscovite-garnet
schist and feldspathic quartzite (Zen, 1983; Robinson and Goldsmith, 1991). Depth to
bedrock is assumed to be approximately 100 feet below ground surface (bgs). This is based
on the known depth to bedrock of 137.5 feet bgs at the Grove Pond well triplet located in
the Massachusetts National Guard property approximately 2,000 feet to the north-northeast.

1.4.4 Hydrogeology |

This subsection presents data and interpretations of hydrogeologic conditions at AOC 57
Areas 2 and 3. Water level elevations at Area 2 were measured on December 7, 1995,
March 26, 1996, July 23, 1996, January 15, 1997, June 2, 1997, and September 23, 1998.
. Water level elevations at Area 3 were measured on January 15, 1997, June 2, 1997, and

September 23, 1998. In-situ hydraulic conductivity results are described in detail in the RI
Report and summarized below.

Groundwater at AOC 57 Areas 2 and 3 occurs in the overburden aquifer (Figures 1-7
through 1-10). Flow directions are predominately from the north-northwest to the south-
southeast with local variations occurring as groundwater discharges to Cold Spring Brook.
Figures 1-11 and 1-12 present interpreted water table elevation contours for Area 2 based on
the January 15, 1997 and September 23, 1998 data sets, respectively. Figures 1-13 and 1-14
present interpreted water table elevation contours for Area 3 based on the January 15, 1997
and September 23, 1998 data sets, respectively. Upward vertical gradients were observed in
the piezometer pair 57P-95-01A/57P-95-01B at Area2 during each groundwater level
measurement round near Cold Spring Brook. Small downward vertical gradients were
measured at the monitoring well pair 57M-95-08A / 57M-95-08B which is located at a
greater distance from the brook. This same scenario is believed to hold for Area 3.

The marsh is a local groundwater discharge area and the effects of this are seen as
depressed water levels in the adjacent floodplain at Area 2 and a convergence of
flowpaths towards the marsh. The depression adjacent to the marsh, and therefore the
convergence of flowpaths, is more pronounced during low water levels. The depressed
water levels also indicate that the containment dike is not causing ponding of Cold Spring
Brook. Deeper overburden wells were not installed at AOC 57 Area 3, but data from
Area 2 suggests that groundwater discharges to Cold Spring Brook and its associated
wetlands. The presence of surface water in depressions in the Area 3 floodplain further
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suggests that groundwater discharge is occurring.

Groundwater in the surficial aquifer at Devens has been assigned to ClassI under
Commonwealth of Massachusetts regulations. Class I consists of groundwaters that are
"found in the saturated zone of unconsolidated deposits or consolidated rock and bedrock
and are designated as a source of potable water supply" (314 Code of Massachusetts
Regulations [CMR] 6.03).

1.4.4.1 Horizontal Gradients. The geometric mean of horizontal hydraulic gradients
calculated for all data sets at Area 2 range between 0.0095 feet per foot (ft/ft) (December 7,
1995) and 0.013 f/ft (July 23, 1996). The geometric mean of calculated horizontal
hydraulic gradients at Area 3 ranged between 0.022 ft/ft on January 15, 1997 and 0.015 ft/ft
on September 23, 1998.

1.4.4.2 Hydraulic Conductivity. In-situ hydraulic conductivity tests were performed on 15
groundwater monitoring wells at AOC 57. Estimates of hydraulic conductivity at Area 2 as
calculated by the Bouwer and Rice method range between 1.2 x 10" centimeters per second
(cm/sec) (2.4 x 10" feet per minute (ft/min) and 4.2 x 10™ cm/sec 83x 10* ft/min) at
57M-95-01X and 57M-95-08A, respectively. The §eometric mean of the monitoring wells
hydraulic conductivities was calculated as 1.7 x 10™ cm/sec (3.3 x 102 ft/min). Estimates of
hydraulic conductivity at Area 3 as calculated by the Bouwer and Rice method range
between 5.6 x 10” cm/sec (11x 10 ft/min) and 6.9 x 10 cm/sec (14 x 10* ft/min) at
57M-95-03X and 57M-96-10X, respectively. The %eometric mean of the monitoring wells
hydraulic conductivities was calculated as 1.8 x 10™ cm/sec (3.5 x 10° ft/min). In general,
hydraulic conductivities are greater in the northern portion of the site and decrease as the
soils grade finer in the floodplain. The hydraulic conductivity test results are presented in
Appendix F of the RI Report.

1.4.4.3 Flow Velocity. Flow velocities were estimated for AOC 57 Areas 2 and 3 using
maximum, minimum, and mean horizontal hydraulic gradients and hydraulic conductivities
as determined by the Bouwer and Rice method (calculations are provided in Appendix F of
the RI Report). An overburden porosity of 30 percent was assumed for the predominately
sandy soils for both areas.

At Area 2, the maximum groundwater flow velocity was estimated at 14 feet per day
(ft/day) and the minimum flow velocity was calculated as 0.038 ft/day. A flow velocity of
1.56 ft/day was calculated using the geometric mean of observed hydraulic conductivity and
horizontal gradients. At Area 3, the maximum groundwater flow velocity was estimated at
1.2 fi/day. A minimum flow velocity of 0.14 ft/day was calculated for the water table. A
flow velocity of 0.34 ft/day was calculated for Area 3 using the geometric mean of observed
hydraulic conductivity and horizontal gradients. The moderately fast groundwater flow
velocities at both areas are consistent with the type of soil (sand) observed at this AOC.
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SECTION 2

2.0 SITE CHARACTERIZATION

This section presents a brief summary of the previous investigations and removal actions
conducted at AOC 57, the current contamination assessment and site conceptual model, and
summary of the resultant human health and ecological risk assessments which are presented
in the RI Report (HLA, 2000).

2.1 SUMMARY OF PREVIOUS INVESTIGATIONS AND REMOVAL ACTIONS

The following subsections summarize previous investigations and removal actions
performed by Devens contractors at AOC 57. The text discussion of previous investigation
is provided chronologically. This information is presented to demonstrate the rationale for
subsequent removal actions or investigations at the site. A complete presentation and
assessment of the analytical data for previous investigations is presented in the RI Report.
The scope of each investigations' activities is summarized in Table 2-1 of this FFS Report.

2.1.1 1992 Site Investigations

HARDING ESE conducted an SI at Areas 1 and 2 of AOC 57 (then SA 57) in September
1992. The objective of the SI was to determine the presence or absence of environmental
contaminants at AOC 57 as a result of the February 1977 fuel oil spill. A detailed
description of the results of the SI are presented in the Revised Final Groups 2, 7, and
Historic Gas Station SI Report (ABB-ES, 1995a).

Samples of surface soil, surface water, and sediment were collected from Areas 1 and 2
during the SI. PAHs and TPHC possibly associated with fuel oil were detected in surface
soils at Area 1. However, the Preliminary Risk Evaluation (PRE), which was conducted to
evaluate potential exposure to detected PAH compounds and TPHC, indicated that there
was no unacceptable risk for commercial/industrial site reuse. The Army recommended that

Area 1 be further investigated as part of the installation-wide AREE 70 storm sewer study
(ADL, 1994).

At Area 2, naphthalene and TPHC were detected in surface soils during the SI. Fingerprint
analysis of soil from Area 2 indicated that contaminated soil was most likely derived from
lubricating oil, possibly from the release of vehicle crankcase oil. Given this finding, the
contaminants found at Area 2 are not likely related to the 1977 release of No. 4 fuel oil.
Results of the human-health and ecological PREs indicated that the chemical hazards at
Area 2 were not significant. However, the PREs were performed prior to promulgation of
applicable MCP standards.

Surface water and sediment samples were collected during the SA 57 SI as well as during
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the Group 3 SI conducted in June of 1992. Analyses of these samples showed similar levels
of VOCs, semivolatile organic compounds (SVOCs), TPHC, and various inorganics in both
the upstream and downstream samples. Based on these data it was concluded that SA 57
may have impacted sediment quality in Cold Spring Brook. However, analytical results
showed that additional contamination was entering Cold Spring Brook from a source further
south (upstream). This was further investigated during the AREE 70 investigation and the
Lower Cold Spring Brook SI.

2.1.2 AREE 70 Investigation

The AREE 70 investigation (ADL, 1994) gathered information on 55 storm drain systems
and three surface water bodies, and identified potential sources of contamination that were
not identified through previous investigations. Included in the AREE 70 evaluation was
Storm Drain System 6 (AOC 57 Areal). Analyses of the surface water and sediment
samples for this system indicated elevated levels of arsenic, chromium, and lead in sediment
and arsenic and lead in water. SVOCs were also detected at a maximum total SVOC
concentration of 59.8 milligrams per kilogram (mg/kg). Results of the sampling were
incorporated into the Lower Cold Spring Brook Study ecological PRE (see Subsection
2.1.4).

2.1.3 Area 2 Soil Removal Activities

The PREs performed in conjunction with the 1992 Groups2 and 7 SI indicated that
chemical hazards at Areas 1 and 2 were not significant. However, the PREs were
performed just prior to promulgation of MCP soil standards. In consideration of the new
standards, the Army proposed that a limited soil removal (focused on TPHC) be conducted
at Area 2.

In October of 1993 eight additional surface soil samples were collected from the drainage
ditch area and screened for TPHC to aid in determining the extent of contamination
requiring removal. A removal action performed by OHM began on August 26, 1994 and
continued until September 12, 1994. Soil was excavated using standard excavating
equipment. Soil samples were collected for field analysis of TPHC as each area was
excavated. TPHC was detected in these samples up to a maximum concentration of 74,208
mg/kg. Black, oily soil was detected at approximately 18 inches bgs at the base of the
slope.

Continued excavation efforts revealed stained soil laterally and at depths in excess of
original estimates. An approximate 80-foot long trench was excavated to the water table in
the southern-most portion of Area 2 to define the extent of contamination (Figure 1-4). An
oily sheen was observed on water in the trench.

The trench was not successful in determining the limits of contamination, so 17 test pits
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were subsequently excavated outside the previously excavated area. Soils collected from
the test pits were field-screened to determine the extent of TPHC-contaminated soil. Soon
after starting the test pit excavation, it became clear that contamination extended well
beyond the limits originally estimated, and the removal action was suspended until Area 2
could be better characterized. Approximately 1,300 cubic yards of soil was ultimately
excavated from Area 2, before it was lined with 6-mil polyethylene, backfilled with clean
soil, and covered with an erosion control blanket. A drainage swale was constructed and
lined with 6-inch riprap to channel surface water runoff to the Cold Spring Brook wetland.
Subsequently, SA 57 Area2 was administratively transferred to the RI/FS process and
redesignated AOC 57.

2.1.4 Lower Cold Spring Brook Study

In 1994, HARDING ESE conducted an SI at Lower Cold Spring Brook to evaluate surface
water and sediment quality. Samples were collected from 23 locations in Lower Cold
Spring Brook and 11 locations in storm drain ditches and swales. A portion of the SI
surface water and sediment samples were collected from Cold Spring Brook at locations
both upstream and downstream of AOC 57 Areas 1, 2, and 3 (Figure 1-4). The findings of
this SI were presented in the "Lower Cold Spring Brook SI Report" (ABB-ES, 1995b).

The SI produced no evidence that analytes in surface water pose risks to aquatic receptors.
Furthermore, no ecological risks were identified from exposure to contaminated media in

several of the storm drain systems including system No. 6 (AOC 57 Area 1). No further
study was recommended for Area 1.

Analytical results from the brook in the vicinity of Area 2 indicated that the marsh located
upstream of the 1977 containment dike contained sediments with elevated concentrations of
VOCs, SVOCs, pesticides, PCBs, and inorganics (Figure 1-4). TPHC was detected at a
maximum concentration of 2,700 mg/kg. SVOCs were detected at concentrations that
marginally exceeded screening values, while pesticides, PCBs, and inorganics significantly
exceeded screening values. Lead was detected in surface water at a concentration above the
Ambient Water Quality Criteria (AWQC). Pesticides and the maximum concentrations of
inorganics in sediment were found in the sample adjacent to AOCS57 Area2. The
ecological PRE showed no risks to aquatic receptors from surface waters. However, limited
ecological risks may be associated with AOC 57 marsh sediments. Relative to the control
area, this station contained the poorest habitat. However, macroinvertebrate and aquatic
toxicity results did not indicate any increased mortality relative to aquatic receptors.

As a result, it was recommended that Lower Cold Spring Brook in the vicinity of AOC 57
Area 2 be further evaluated during the RI.
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2.1.5 Areal Contaminated Soil Removal

The reader is referred to the RI Report for details regarding this excavation which
commenced in February of 1997. The RI risk assessment indicates that there are no
unacceptable risk for future unrestricted land use at Area 1 and as a result, the focus of this
FFS pertains only to Areas 2 and 3.

2.2 RI CONTAMINATION ASSESSMENT SUMMARY

Based upon the conclusions and recommendations of the previous investigations an RI was
planned and performed at AOC 57. RI field work at AOC 57 proceeded in three phases:

o Initial RI field work in the Fall of 1995;
e Modification of field work in the Fall of 1996; and
o Supplemental Investigation in the Spring of 1998.

The Fall 1995 field work focused primarily on Area 2; however, based upon historical
photos which suggested soil staining, several test pits, TerraProbe points, and a monitoring
well were installed in an area approximately 600 feet to northeast of Area2. The
explorations showed that this was the site of historical disposal of vehicle maintenance
waste. The site was designated AOC 57 Area 3 and became the subject of the Fall 1996
field investigation.

The Draft RI Report was issued following the Fall 1996 field investigation. As a result of
regulatory comments additional sampling was performed in 1998 at Areas 2 and 3. The
purpose of the 1998 supplemental sampling was to further delineate the downgradient
extent of contamination. A summary of investigation activities completed during the RI is
presented in Table 2-1. Locations of RI explorations are presented in Figures 1-5 and 1-6.

The RI sampling at AOC 57 Areas 2 and 3 consisted of:

o collection of 16 sediment and 11 surface water samples from Cold Spring Brook
near Area 2, and five surface water and sediment samples from the Cold Spring
Brook Flood plain at Area 3;

. excavation of 23 test pits at Area 2 (57E-95-01X through S7E -95-20X and 57E-95-
25X through 57E-95-27X) and eight test pits at Area 3 (57E-95-21X through S7E-
95-24X and 57E-96-28X through 57E-96-31X);

o drilling and sampling of six soil borings at Area2 (57B-95-01X through 57B-95-
06X) and six soil borings at Area 3 (57B-96-07X through 57B-96-12X);
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. soil and groundwater sampling of 20 TerraProbe™™ points installed at Area 3 (57R-
95-01X through 57R-95-06X and 57R-96-07X through 57R-96-20X);

. collection of surficial and subsurface soil samples from 10 locations at Area 2 and
from six locations at Area 3;

° two rounds of groundwater sampling from nine new monitoring wells (57M-95-
01X, 57M-95-02X, 57M-95-04A, 57M-95-04B, 57M-95-05X, through 57M-95-
07X, 57M-95-08A, and 57M-95-08B) and two existing monitoring wells (G3M-92-
02X and G3M-92-07X) at Area 2;

. one round of groundwater sampling from six new monitoring wells (57M-95-03X
and 57M-96-09X through 57M-96-13X) and one existing monitoring well (G3M-
92-07X) at Area 3; and

. one round of sampling from the piezometers at Areas 2 and 3 and monitoring well
5TM-96-11X

As a result of the data obtained from the RI investigation, a contaminated soil removal
action was performed at AOC 57 Area 3. The removal action, which focused on PCBs and
extractable petroleum hydrocarbons (EPH) in soil, was performed in three phases between
March and June of 1999. A total of 1,860 cubic yards of soil were removed from Area 3.

Confirmatory soil samples were collected from the excavation bottom and walls to help
direct the excavation.

The following subsections summarize the nature and distribution of detected analytes
presented in the AOC 57 RI Report (HLA, 2000). The following summary of the RI results
is presented by media: soil, groundwater. Because the risk assessments performed as part of
the RI found no significant risks associated with sediment and surface water, summaries of
the analytical results for these two media have been excluded from the following
subsections. Refer to the RI Report for discussion pertaining to surface water and sediment.

The results of the 1999 Area 3 Soil Removal Action confirmatory sampling is presented
following the RI analytical results discussion.

2.2.1 Summary of Soil Impacts

The following subsections summarize the analytical soil results for samples collected at
AOQOC 57 Areas 2 and 3 during the RI. Field analytical soil data are presented in Table 2-2
(test pit samples), Table 2-3 (soil boring and TerraProbe samples) and Table 2-5 (surface
soil samples). Off-site laboratory analytical soil data are presented in a hits-only format in
Table 2-4 (test pit and boring samples) and Table 2-5 (surface soil samples). Complete field
analytical and off-site laboratory analytical soil data are presented in Appendix M of the RI
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Report. Soil analytical results are discussed separately for Area 2 and Area 3.

2.2.1.1 Area 2. Soil contamination at Area 2 can be divided into two types, 1) surficial
contaminants, primarily petroleum hydrocarbons, in the northern portion of the site and 2)
higher levels of VOCs, SVOCs, PCBs, and petroleum hydrocarbons in surface and
subsurface soils along the southern portion of the soil removal excavation.

Elevated levels of TPHC were observed up to 7,970 mg/kg in the surficial sample from soil
boring 57B-95-02X located in the flat, northern portion of the site above the treeline. Other
detected contaminants included low levels of SVOCs, pesticides, and PCBs.

The most significant contamination encountered during the 1995 RI efforts was located
around the southern portion of the soil removal excavation from the test pit S7E-95-07X to
57E-95-12X at depths ranging from the ground surface to the water table at 4 to 5 feet bgs.
Detected VOCs include toluene, ethylbenzene and xylenes (TEX), 1,2-DCE (cis and trans),
trichloroethene (TCE), and PCE. The highest off-site laboratory levels of VOCs were
observed in 57E-95-07X in 4 feet bgs with total TEX of 0.344 mg/kg, 0.0039 mg/kg of 1,2-
DCE, 0.011 mg/kg of TCE, and 0.0059 mg/kg of PCE. The primary SVOCs encountered
were naphthalene and methylnaphthalene. The 4 feet bgs sample from 57E-95-07X
contained the highest concentration of total SVOCs at 12 mg/kg. Elevated levels of
pesticides and PCBs were also observed. Detected pesticides included dieldrin at a
maximum observed concentration of 0.032 mg/kg in the surficial sample from 57E-95-17X,
4,4 DDE at 0.00928 mg/kg in the same sample, and Endosulfan I at 0.081 mg/kg in the 2-
foot bgs sample from 57E-95-16X. Maximum observed concentrations were 3.2 mg/kg of
Aroclor-1248 and 12 mg/kg of Aroclor-1260 both from the 2-foot bgs sample from 57E-95-
16X. High levels of TPHC were coincident with the VOC detections. Notable off-site
laboratory detections include 31,800 mg/kg in the 4 feet bgs sample from 57E-95-07X,
5,110 mg/kg in the surficial sample from 57E-95-12X, 26,100 mg/kg in the 2 feet bgs
sample from 57E-95-15X, 30,000 mg/kg in the 2 feet bgs sample from 57E-95-16X, and
2,390 mg/kg in the surficial sample from 57E-95-17X. Field and off-site analytical results
for TPHC concentrations in soil are depicted on Figure 2-1.

The 1998 soil sampling aided in defining the southern extent of the petroleum hydrocarbon
contamination south of the Removal Action Excavation. TPHC and/or EPH results from
575-98-04X, 57S-98-08X, 57S-98-09X, and 57S-9810X all showed decreased
concentrations compared to upgradient explorations. Elevated EPH concentrations were
observed in the area to the southwest of the Removal Action and at 57S-98-06X. The 1998
field and off-site analytical results for TPHC and EPH concentrations in soil are depicted on
Figure 2-2.

A comparison of 1998 EPH results and TPHC results showed that EPH results were much
lower than TPHC results from the same sample with respect to the MCP screening values.
This suggests that the TPHC data may be artificially high due to interference with organic
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material in the soils or potential biogenic sources.

Elevated levels of arsenic were detected in surficial samples coincident with the petroleum
hydrocarbon contamination. Arsenic concentration was highest, at 61.2 mg/kg, in the 0-foot
sample from 57S-98-07X.

Data gathered during the RI as well as previous investigations suggests that the
contaminated soils are due to the historical disposal of vehicle maintenance related wastes.
Contaminant distributions indicate that the disposal occurred along the break in slope above
the floodplain. Contaminants in surficial soils then percolated/leached into subsurface soils
and groundwater where they were transported hydrogeologically downgradient and resorbed
to subsurface soils. Contaminants to the south and southeast of the removal action
excavation do not appear to be migrating toward the wetland. Contaminant distributions do
show that petroleum hydrocarbons and chlorinated VOCs appear to have migrated toward
the wetland southwest of the excavation.

2.2.1.2 Area3. Soil sampling of test pits, TerraProbes™, and soil borings at Area 3
indicated that concentrations of soil contaminants were highest in the area bounded by test
pit 57E-95-24X to the north and the soil boring 57B-96-07X to the south. A historic
disposal site located from the surface to approximately 5 feet bgs was defined by test pits
57E-96-28X through 57E-96-31X. Advective transport and sorption appears to have aided
in the southerly migration of soil contamination.

The most significant observed soil contaminants included the SVOCs naphthalene, 1,2-

dichlorobenzene (1,2-DCB), and 1,4-DCB. Within soil borings, the 5-foot bgs sample

from 57B-96-07X contained 31.3 mg/kg of total SVOCs including 8 mg/kg of 1,2-DCB, 2

mg/kg of 1,4-DCB, 9 mg/kg of 2-methylnaphthalene, and 9 mg/kg of naphthalene. Within
the test pits, the bulk of the detections occurred in the 10 feet bgs sample from 57E-96-28X.

Detected SVOC analytes consist of 1,2,4-trichlorobenzene at 0.5 mg/kg, 1,2-DCB at 6

mg/kg, 1,4-DCB at 4 mg/kg, 2-methylnaphthalene at 0.4 mg/kg, fluoranthene at 1 mg/kg,

fluorene at 0.3 mg/kg, chrysene at 1 mg/kg, naphthalene at 2 mg/kg, phenanthrene at 0.4

mg/kg, and pyrene at 3 mg/kg.

Elevated levels of PCBs in soil were encountered in proximity to the source area. The
highest observed concentration of PCBs, 3.6 mg/kg of Aroclor-1248 and 10 mg/kg of
Aroclor-1260, was found in 57E-95-24X at 4 feet bgs.

Elevated levels of TPHCs were observed coincident with the SVOC contamination. TPHC
was detected in all of the Area 3 test pit soil samples at concentrations ranging between
64,900 mg/kg at 57E-95-24X and 262 mg/kg at 57E-96-29X. Petroleum fingerprinting
performed on samples collected in 1996 showed that all samples were below detection
limits for the gasoline, diesel, and aviation gas patterns. Five soil boring samples were
shown to contain measurable levels of TPHC. Three of these samples contained levels in
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excess of 100 mg/kg; the surficial sample from 57B-96-07X contained 41,400 mg/kg, the
5 feet bgs sample from the same boring contained 31,600 mg/kg, and the 5 feet bgs sample
from 57B-96-11X was found to contain 4,250 mg/kg. Petroleum fingerprinting of the soil
samples indicated that the TPHC contamination was consistent with a motor oil pattern.
Field analytical results for TPHC concentrations in soil at Area 3 are depicted on Figure 2-3.

Soil sampling performed in 1998 further defined the downgradient extent of the soil
contamination. Downgradient soils showed decreasing levels of petroleum hydrocarbons,
VOCs, SVOCs, and arsenic.

A comparison of EPH and TPHC results showed that EPH values were significantly lower
than TPHC results from the same sample. This suggests that the TPHC data may be
artificially high due to interference with organic material in the soils or potential biogenic
sources. The 1998 field analytical results for TPHC and EPH concentrations in soil at Area
3 are depicted on Figure 2-4.

2.2.2 Summary of Groundwater Impacts

The following subsections summarize the groundwater analytical results for water samples
collected from TerraProbe™™ borings and monitoring well borings as well as the off-site
laboratory analytical results for the three rounds of RI groundwater sampling (two rounds at
Area 2 and one round at Area 3). Field analytical results are provided in Tables 2-6 and 2-8.
Off-site laboratory analytical results (Rounds 1 and 2 sampling) are presented in Table 2-7.
Complete field analytical and off-site laboratory analytical soil data are presented in

Appendix M of the RI Report. Groundwater quality is discussed separately for Area 2 and
Area 3.

2.2.2.1 Area?2. Identified Area 2 groundwater contaminants include 1,2-DCE, TCE, PCE,
and toluene. As with the soil contamination, the contamination is localized around the
southern perimeter of the soil removal excavation. Monitoring well 57M-95-04A generally
contained the highest observed concentrations of these compounds; 3.6 ug/L of 1,2-DCE
(cis and trans) in the Round 1 sample, 1.9 pg/L of TCE in the Round 2 sample, and 16 pg/L
of PCE in the Round 2 sample. PCE was detected in both Rounds 1 and 2 at 57M-95-07X
located approximately 140 feet west of the excavation. Groundwater contamination in the
vicinity of the soil removal excavation contained lower concentrations of toluene than the
upgradient samples in 57M-95-01X. Round 1 and Round 2 VOC detection data are shown
in Figure 2-5.

No SVOCs, other than probable laboratory contaminants, were identified in Area 2
groundwater. Endosulfan in the Round 1 sample from 57M-95-06X was the only pesticide
detected in groundwater.
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The only Area2 TPHC detection, 356 ng/L, occurred in the Round 1 sample from the
upgradient well 57M-95-01X.

2.2.2.2 Area 3. Area 3 groundwater contamination occurs primarily from the source area
located immediately north of 57M-95-03X to the furthest most downgradient monitoring
well 57M-96-11X. Contaminants observed in this area include inorganics, VOCs and
SVOCs. Figures 2-6 and 2-7 show field and off-site analytical detections for the 1996
sampling event, respectively.

During 1996 sampling, cadmium and arsenic were detected at levels in excess of MCLs,
cadmium at 8.67 pg/L in 57M-95-03X and arsenic at 170 pg/L in the primary and
duplicate samples from 57M-96-11X. Arsenic concentrations decreased dramatically in
the piezometers located downgradient of 57P-96-11X.

Additional groundwater sampling was performed at Area 3 in May of 1998. Samples were
collected from the piezometers 57P-98-03X and 57P-98-04X, as well as the monitoring
well 57M-96-11X. The inorganic analytes arsenic, barium, copper, lead, and manganese
were detected in the unfiltered samples at levels in excess of established Devens
background concentrations. Arsenic was the only analyte to exceed background
concentrations in the filtered sample. The highest concentration of arsenic detected in an
unfiltered sample was 84.4 in a duplicate sample collected from 57M-96-11X. The filtered
samples collected from 57M-96-11X contained higher levels of arsenic, 138 pg/L in the
duplicate sample. The primary sample from 57M-96-11X contained comparable arsenic
concentrations, 84.4 pg/L in the unfiltered sample and 133 pg/L in the filtered sample.
Total suspended solids (TSS) in the unfiltered sample were 2,120,000 pg/L. Arsenic levels
in the piezometers were significantly lower, 13.4 pg/L and 20.9 pg/L in the unfiltered and
filtered samples collected from 57P-98-03X and 7.7 pg/L and 12.7 pg/L in the unfiltered
.and filtered samples collected from 57P-98-04X. The reason for the uniform increase in
arsenic concentrations from the unfiltered to the filtered samples is not known. All other
inorganic analyte concentrations decreased from the unfiltered to the filtered samples.

During 1996 sampling VOCs were detected in S7M-95-03X, 57TM-96-11X, 57M-96-12X,
and 57M-96-13X. Toluene was found in all of these samples with a maximum
concentration of 19 pg/L in 57M-95-03X. Toluene, at 1.1 pg/L, was the only VOC detected
in 57M-96-12X. 57M-96-13X contained toluene at 2.9 pg/L, ethylbenzene at 2.8 pg/L, and
the only detection of styrene with 8 ug/L. Chlorinated solvents comprised the majority of
the detections in 57M-95-03X and 57M-96-11X. 57M-95-03X contained 4.5 pg/L of
carbon tetrachloride, 10 pg/L of chloroform, 2.9 pg/L of dichloromethane, 0.59 pg/L of
TCE, 2.6 pg/L of PCE, as well as 46 ng/L of ethylbenzene and 200 pg/L of xylenes. 57M-
96-11X contained 0.89 pg/L of 1,2-DCE (cis and trans), 1.1 pug/L of TCE, and 4.8 pg/L of
PCE. This sample also contained 0.86 pg/L of toluene, 4.6 pg/L of ethylbenzene, and 6.8
pg/L of xylenes. The majority of VOC detections occurred in 57M-96-11X during the 1998
sampling event. PCE was detected at 5.5 pg/L, TCE at 3.8 pg/L, ethylbenzene at 20 pg/L,
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and xylenes at 5.8 pg/L. Two VOCs were detected in 57P-98-03X, ethylbenzene at 3.2
pg/L, and xylenes at 5.7 pg/L. Chlorobenzene at 0.88 pg/L was the only VOC detected in
57P-98-04X.

SVOCs detected during 1996 sampling consisted of 1,2-DCB, 1,4-DCB, and naphthalene.
The majority of SVOC detections occurred at 57M-95-03X and 57M-96-11X. 57M-95-
03X, located immediately downgradient of the identified source area contained 9.8 pg/L of
1,2-DCB, 5.6 pg/L of 1,4-DCB, 4.4 pg/L of 2-methylnaphthalene, 1.5 pg/L of 4-
methylphenol, and 20 pg/L of naphthalene. The duplicate sample from 57M-96-11X, the
furthest -most downgradient well contained 3.4 pg/L of 1,2-DCB, 3.3 pg/L of naphthalene,
and 6.7 ng/L of bis(2-ethylhexyl)phthalate (BEHP). Other SVOC detections include 5 pg/L
of methylphenol in 57M-96-13X and 12 pg/L of BEHP in the sample from the upgradient
well G3M-92-07X. Five SVOCs were detected in the 1998 Area 3 groundwater samples.
The most detections occurred in 57P-98-03X which contained BEHP at 52 pg/L, 1,2-DCB
at 4.9 ug/L, 2-methylnaphthalene at 2 pg/L, and naphthalene at 13 pg/L. 57M-96-11X
contained detectable levels of three SVOC compounds: 1,2-DCB at 6.4 pg/L, 1,4-DCB at
2.7 ng/L, and naphthalene at 6.2 pg/L.

No pesticides, PCBs, TPHC or EPH fractions were detected in Area 3 groundwater.

All three volatile petroleum hydrocarbons (VPH) carbon ranges were detected in the sample
collected from 57M-96-11X during 1998 sampling. The C5 and C8 aliphatic range was
detected at 91 pg/L, the C9 to C12 aliphatic range at 75 pg/L, and the C9 to C10 aromatic
range at 250 pg/L (duplicate sample). The highest concentration of aromatics, 310 pg/L,
was detected in 57P-98-03X. This was the only VPH fraction detected in this sample.

2.3 AREA 3 SOIL REMOVAL ACTION

A contaminated soil removal was performed at AOC 57 Area 3 in the spring of 1999.
Data collected during the RI showed that a historic garage waste disposal site
approximately 40 feet square by five feet in depth was acting as a source of soil and
groundwater contamination. Advective transport appears to have aided in the southerly
migration of soil contamination. Removal activities were conducted in accordance with
the Action Memorandum for AOC 57, Area 3 (HLA, 1999).

2.3.1 Excavation/Sampling Sequence

Soil excavation was performed with an extended-reach, tracked excavator. Prior to
excavation a soil berm was constructed and a silt fence was erected on the southern side
of the excavation to prevent migration of contaminated soils or siltation of the Cold
Spring Brook wetland. The source area removal was conducted in phases based on
results of confirmatory samples collected from the excavation bottom and sidewalls.
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Confirmatory samples were analyzed at an off-site laboratory for pesticides/PCBs and
EPH/VPH. In addition, while soils were being excavated, samples were collected for
photoionization detector (PID) headspace analysis to aid in directing the excavation. The
extent of the excavation and location of confirmatory samples are provided in Figure 1-6.

2.3.1.1 Phase I. The initial soil removal action was completed between March 22 and
March 25, 1999. Existing landmarks including monitoring wells and historic sample
locations were used as reference points to identify the boundaries of the excavation. The
excavation began at the southern end of the source area (near soil boring 57B-96-07X)
and moved north. = The excavation reached a depth of approximately 5 feet in the
southern portion and 10 feet in the north. Phase I of the source area removal action

yielded approximately 1400 cubic yards of contaminated soil and debris. A total of ten
~ confirmatory samples, eight sidewall (EX57W01X through EX57W08X) and two bottom
samples (EX57F01X and EX57F02X), were collected for off-site analysis.

2.3.1.2 Phase II. Phase I confirmatory sampling indicated that residual PCB
contamination was present in two of the samples (EX57W03X and EX57F01X) at levels
in excess of MCP S-2/GW-3 standards but below the risk based goal for subsurface soils
of 4 mg/kg. The PCB detections were located at the southern extent of the excavation. In
response to these results a second phase of the soil removal action was conducted on
April 15 and 16, 1999. The Phase II excavation was started approximately 50 feet south
of the existing excavation and was extended north to the previous excavation. The width
of the excavation in this area was approximately 12 feet, the same as the southern tongue
of the previous excavation. In addition, the southwestern wall of the previous excavation
was expanded approximately three feet to the west. The phase II excavation was
approximately three feet deep in the southern end and approximately 5 feet deep at the
northern end where it joined the Phase I excavation.

A total of six confirmatory samples were collected from within the excavation including
five wall samples (EX57W09X through EXS57W13X) and one bottom sample

(EX57F03X). A total of 320 cubic yards of material was removed during this phase of the
soil removal action.

The results of the Phase II confirmatory samples indicated that elevated concentrations of
PCBs and EPH were present on the southern wall of the excavation. Therefore, on May
26, 1999 PCB immuno-assays were used to delineate the area of residual PCB
contamination. Samples were collected from eleven location using a hand auger. The
sample locations were within two to six feet of the excavation and the samples were

collected from one to three feet bgs. Some of the locations were sampled at multiple
depths.

2.3.1.3 Phase III. Based upon the results of the PCB screening and the Phase II
confirmatory sampling, additional excavation was performed in the area extending
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laterally two feet around the southern tongue of the excavation. No additional material
was removed from the bottom of the excavation in this area. Four confirmatory samples
were collected from the sidewalls. An additional 140 cubic yards of soil was removed
during the Phase III excavation.

In total, 1860 cubic yards of soil was removed during the Area 3 soil removal. The
contaminated soil was stored adjacent to Barnum Road. The soil was placed on poly-
sheeting, and covered with reinforced poly-sheeting. Straw bales were placed around the
covered soil pile to prevent runoff to the surrounding area.

2.3.2 Confirmatory Sampling Results

Confirmatory soil samples were collected from the excavation walls and bottom
following each of the three phases of excavations. The soil samples were submitted for
off-site analysis for EPH/VPH, pesticides, and PCBs. The following section summarizes
the results of the confirmatory sampling and discusses the residual soil contamination at
Area 3. Confirmatory sampling results are provided in Table 2-9 and sampling locations
are shown in Figure 1-6.

VPH carbon ranges were detected along the eastern and western walls of the southem
tongue of the excavation. The highest concentrations were detected along the western
wall approximately 40 feet north of the southern terminus of the excavation where
EX57W16X at 2 feet bgs was shown to contain 890 mg/kg of C9 to C12 aliphatics and
600 mg/kg of C9 to C10 aromatics. Elevated VPH levels were also found in EX57W14X
which contained 52 mg/kg of the C9 to C12 aliphatics and 55 mg/kg of the C9 to C10
aromatics.

Elevated levels of EPH were found at 1 to 2 feet bgs along the southern extent of the
excavation. The highest concentrations were found in EX57W14X which contained 920
mg/kg of C9 to C18 aliphatics, 20,000 mg/kg of C19 to C36 aliphatics, and 3,100 mg/kg
of C11 to C22 aromatics. EX57W15X and EX57W16X also contained high levels of
EPH aliphatic and aromatic ranges.

The pesticides dieldrin, endrin, and 4,4’-DDD were found coincident with the EPH
detections in the southern portion of the excavation. Dieldrin was found at 2 feet bgs in
EX57W14X and EX57W16X at 0.14 mg/kg and 0.086 mg/kg, respectively. EX57W16X
was the only sample to contain endrin 0.07 mg/kg. Low levels of 4,4’-DDD, 0.24 to 0.29
mg/kg were detected at 1 to 2 feet bgs in EX57W15X, EX57W16X, and EX57F01X.

Residual PCB contamination was detected at 2 feet bgs in EX57W14X at 4.3 mg/kg.
PCBs were also detected in the bottom sample EX57F01X at 2.6 mg/kg. PCB detections
consisted of the congener Aroclor-1260.
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Residual contamination is located at 1 to 2 feet bgs in the southern portion of the
excavation in the vicinity of EX57W14X, EX57W15X, and EX57W16X. The Removal
Action showed that the soil contamination was primarily confined to a subsurface zone of
eluviated organic silty sand varying in thickness from 2-inches to 1-foot. This layer
varied in depth from three to five feet in the northern source area to 1-foot in the southern
extent of the excavation.

2.4 AREA 3 VERTICAL GROUNDWATER SCREENING

Groundwater sample collection and screening was performed in June of 2000 to address
regulatory agency requests for further delineation of deep groundwater quality based
primarily upon low levels of PCE (5 pg/L) detected in the downgradient water table
monitoring well 57M-96-11X. The vertical profiling of groundwater would indicate
whether chlorinated VOCs have migrated vertically downward from the source area or
are potentially being transported at depth.

Two small diameter sampling points, each having a five foot screen, were advanced and
sampled at 10-foot intervals starting at the water table (2.5 feet bgs at 57N-00-01X and 14
feet bgs at 57N-00-02X) and continuing to completion depths of 58 feet bgs for the
downgradient exploration 57N-00-01X and 79 feet bgs for 57N-00-02X located
upgradient of the source area (Figure 1-6). Attempts were made to sample deeper
intervals at 57N-00-01X, however increasing silt content within the aquifer prevented
sample collection. The purpose of 57N-00-01X was to determine if PCE detected in
57M-96-11X is a reflection of contaminants being transported at depth. The other
sampling point, 57N-00-02X was installed north (upgradient) of the soil removal
excavation to determine if there is an upgradient source of groundwater contamination.

Groundwater samples were collected for analysis at an on-site laboratory for PCE, TCE,
DCE, 1,2-DCB, and 1,4-DCB. MADEP representatives collected split samples for off-
site analysis for VOCs by USEPA Method 8260B.

2.4.1 On-Site Screening Results

Six samples were collected for on-site screening from the downgradient location 57N-00-
01X. No target compounds were detected in any of these samples (Table 2-10).

Seven samples were collected for on-site screening from S57N-00-02X located
approximately 25 feet upgradient of the previously excavated Area 3 source area. The
only detection of PCE, 1 pg/L, was from the sample collected from 34-39 feet bgs. TCE
was detected at 12.4 pg/L in the sample collected at 54-59 feet bgs. No other target
compounds were detected. Based upon the depth of these detections and their upgradient
location, these contaminants are not believed to be attributed to the Area 3 source area.

Harding ESE

P:\Projects\DEVENS\AOCS57\57FFS\Final FFS\final575.doc 45001
11/27/00

2-13




SECTION 2

2.4.2 Off-Site Analytical Results

All six samples collected from 57N-00-01X were split with MADEP representatives.
Results of MADEP’s analysis showed that the first two samples collected, 3-8 feet bgs
and 13-18 feet bgs, contained low levels of numerous VOCs (Table 2-11). Both the
number of detections and the concentrations of individual contaminants, except PCE,
decreased with depth. PCE was not detected in the 3-8 feet bgs sample but was detected
in the 13-18 feet bgs sample at 4.8 pug/L. The presence of VOCs in these first two samples
is attributed to residual contamination that had collected on surface water in the
excavation. The only other detections were PCE at 0.88 ug/L in the 23-28 feet bgs
sample, this value is below the method reporting limit of 2 pg/L. Methylene chloride was
detected in all but two of the 10 samples analyzed. Acetone and methyl ethyl ketone were
both detected in the 3-8 feet bgs sample in 57N-00-01X but were below detection limits
in all other samples. Methylene chloride, acetone and methyl ethyl ketone are all
suspected laboratory contaminants.

Four of the seven samples collected from 57N-00-02X were split with MADEP. Split
samples were from the 14-19 feet bgs, 54-59 feet bgs, 64-69 feet bgs and 74-79 feet bgs
intervals. TCE was detected in two of these samples, 17 pg/L in the sample from 54-59

feet bgs and 1.4 pg/L in the 74-79 feet bgs sample. PCE was detected at 1 pg/L in the 54-
59 feet bgs sample only.

2.5 SITE CONCEPTUAL MODEL

Figure 2-8 presents a simplified site conceptual model encompassing the essential features
of AOC 57 Areas 2 and 3 and showing the potential source and transport mechanisms for
the contaminants detected at AOC 57. The model reflects the current understanding of the
site with respect to sources of contamination, the distribution of contamination, and the
potential migration pathways.

Based on the results of the RI, the primary site-related contaminants at AOC 57 are solvent
and fuel-related contaminants in soil and groundwater. VOCs, SVOCs, pesticides, PCBs,
and TPHC were detected during the investigation.

Based on the results of the field investigation, the interpreted Area 2 contaminant source
was contaminated surface and near surface soils located in the vicinity of the soil removal
excavation. The soil contamination is believed to be due to disposal of vehicle maintenance
wastes. The Area 3 contaminant source is the historic disposal site identified by test pitting
at 57E-95-24X.

The primary release mechanism at both areas was infiltration into groundwater from source
area contaminants above the water table. Potential secondary release mechanism is the
contaminated soil downgradient of the source areas. The contaminated soil downgradient
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of the source areas is believed to be due to sorption of dissolved phase contaminants.

The primary migration pathway/transport mechanism 1is groundwater flow of dissolved
contaminants.

2.6 BASELINE HUMAN HEALTH RISK ASSESSMENT SUMMARY
Possible health risks at AOC 57 were evaluated for the following land uses:

e current land uses: site maintenance worker (upland area), recreational child (wetland
area)

e possible future land uses: commercial/industrial workers (upland area) and
construction workers (upland and wetland areas)

e unrestricted future land uses: adult and child residents (upland and wetland areas)

The current land use at AOC 57 may best be described as idle. There are no active
military operation or land-redevelopment near AOC 57. The majority of the AOC is
forested and densely vegetated, and access in difficult. There is no specific reason to visit
the AOC, and there are no nuisance or curiosity attractions. The wetland area is muddy;
any standing surface water is not deep enough or aesthetically pleasing. Therefore, it is
unlikely that any people would be present at, or access AOC 57 under the existing land
use conditions. Although the site is presently not used and is not located near any
properties with active land uses, exposures and risks for current site use were evaluated
for a site maintenance worker (possible exposure to surface soil in the upland portion of
the site), and a recreational child ages 6 through 16 (possible exposure to surface soil,
surface water, and sediment in the wetland portion of the site).

The possible future site and surrounding land use conditions at AOC 57 were assumed to
be commercial/industrial in the upland areas, and open space/recreational in the wetland
areas. AOC 57 is located within an area designated for “Rail, Industrial, Trade-Related,
and Open Recreational” in the Devens Reuse Plan (Vanasse Hangen Brustlin, 1994).
Construction of buildings in the delineated wetland area or use of this area for anything
other than open space is not realistic. However, the future use of the wetland area could
include constructing designated trails for passive recreational use (e.g., bird watching).
Therefore, under the future land use, it is possible that recreational visitors and
construction workers could access the wetland areas. The possible health risks associated
with the future site use, assuming that the upland portion of the site will be redeveloped
for commercial/industrial use, included evaluation of a commercial industrial worker
(possible exposure to surface soil and groundwater) and an excavation worker (possible
exposure to surface soil and subsurface soil).

In addition, to aid in risk management decision-making and to determine if additional
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response actions may be required at AOC 57, unrestricted future land use was evaluated
by assuming that child and adult residents would live at the upland and wetland areas of
the site (possible exposures to surface and subsurface soils, and groundwater). Since
groundwater at and beneath AOC 57 is not used as a source of drinking or industrial
water, and the vicinity is serviced by potable water mains, evaluation of potable
groundwater use represents a hypothetical worst-case evaluation of potential exposures
and risks.

The risk assessment evaluated post-removal action conditions for surface soil and
subsurface soil. Chemicals of potential concern (CPCs) identified in surface soil and
subsurface soil primarily included arsenic, iron, manganese, PCB, and petroleum
compounds such as EPH and VPH hydrocarbon fractions. CPCs identified in
groundwater, surface water, and sediment were similar to those identified in soil, but also
included chlorinated VOCs, which were detected at low concentrations. Petroleum
compounds and PCBs are interpreted to be directly associated with the release of oils and
vehicle maintenance wastes to soils at the site. Inorganic constituents selected as CPCs
are interpreted to be indirectly associated with the petroleum release. The natural
degradation of petroleum contaminants has caused reducing conditions in the aquifer,
which in turn results in enhanced leaching of naturally-occurring inorganics from source
area soils.

Table 2-12 presents a summary of the risk estimates. Possible health risks were
quantified for carcinogenic and noncarcinogenic effects, for both reasonable maximum
and central tendency exposure assumptions. Estimated cancer risks associated with
current land use conditions are within the Superfund carcinogenic risk range established
by the USEPA (defined as 1x10™ to 1x10°® excess carcinogenic risk). Noncancer risks
associated with current land use are below the noncarcinogenic hazard index (HI) of 1
(defined as the threshold target value typically applied by USEPA to evaluate the
significance of noncancer risks.) Estimated cancer risks associated with future open
space use of the Area 2 wetland areas of the site were within the Superfund risk range
established the USEPA. However, risks associated with potential future excavation of
Area 2 wetland subsurface soils exceeded an HI of 1. These noncancer risks were
primarily attributable to PCBs detected in soil samples at the toe of the Area 2 soil
removal excavation. With the exception of potable use of Area 3 groundwater, estimated
cancer and noncancer risks associated with future commercial/industrial development and
use of upland areas of the site were within the risk ranges and target values established by
the USEPA. The noncancer risk for commercial/industrial potable use of groundwater at
the Area 3 is a HI of 2, which exceeds the threshold HI of 1. Since groundwater at AOC
57 is not currently used for potable water and the vicinity is serviced by public water
mains, potable use exposures are unlikely to occur. A more realistic potential use of
AQOC 57 groundwater is for industrial process water. However, it is unlikely that non-
potable industrial uses of groundwater would result in an exposure scenario which would
result in levels of risk that exceed the USEPA risk range or target level.
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Estimated noncancer risks associated with unrestricted land use exposures to soil at
upland and wetland portions of Area 2 and Area 3 exceed the USEPA target level. The
noncancer risk at the Area 2 wetland area is primarily associated with PCBs, chromium,
petroleum hydrocarbons and arsenic. However, the noncancer risks at the Area 2 upland
area and Area 3 wetland area are primarily associated with petroleum hydrocarbon
contamination. As noted in Table 2-10, the total HI shown for the upland Area 2, child
resident exposure scenario for surface soils is 2. Following USEPA risk assessment
guidance, when a HI exceeds 1, it is appropriate to consider the toxicological endpoints
upon which the noncarcinogenic hazards are based and the target organs for toxicological
effects. Hazard indices for individual compounds should properly be added together only
if the toxicological endpoints or mechanisms of action of the compounds are similar. In
the case with the upland Area 2 child resident exposure scenario, the target-organ specific
HIs are less than or equal to the USEPA target threshold value of 1 for noncancer risks, as
calculated in Appendix N-6, Table 5 of the Final RI Report (HLA, 2000). Cancer risks
associated with potential unrestricted land use exposures to soil at Areas 2 and 3 do not
exceed the USEPA cancer risk range.

Estimated cancer and noncancer risks associated with unrestricted land use of
groundwater at AOC 57 exceed USEPA risk levels. However, evaluation of risks
associated with potable use represent a hypothetical scenario; future commercial or
residential development at AOC 57 would likely be supplied with municipal water.

Based on the conclusions of the risk assessment, health risks associated with the current
and possible future use of the following media at AOC 57 are within or below USEPA’s
established risk range/target level:

Area 2 upland soil and wetland surface soil
Area 2 wetland surface water and sediment
Area 3 upland and wetland soil

Area 3 wetland surface water and sediment
Area 3 upland groundwater

The noncancer risk associated with future commercial/industrial potable use of Area 2
upland groundwater slightly exceeds the USEPA threshold level. However, potable use
of AOC 57 groundwater is not expected, since Devens is supplied with municipal water.

The noncancer risk associated with excavation of Area 2 wetland subsurface soil exceeds
the USEPA threshold level; risks are primarily attributable to PCBs is located within 50
feet south and east of the former excavation area.

Based on the conclusions of the risk assessment, human health risk values associated with

unrestricted land use of soil and groundwater at AOC 57 exceed USEPA’s risk range and
threshold level.
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The soil removal actions at AOC 57 significantly reduced petroleum contamination in
soil, thereby mitigating possible exposures to petroleum-related CPCs and mitigating the
leaching of naturally-occurring inorganics. Therefore, the risk estimates presented in this
risk assessment for groundwater are worst-case estimates that are unlikely to be exceeded
under anticipated future land use conditions.

2.7 BASELINE ECOLOGICAL RISK ASSESSMENT SUMMARY

Potential risks for ecological receptors at AOC 57 were evaluated for CPCs in surface
soil, surface water, sediment, and groundwater using benchmarks from the literature and
site-specific data (e.g., toxicity test results, bioaccumulation study results, and
measurement of fish and crayfish tissue concentrations). The following exposure
pathways were evaluated in the Baseline Ecological Risk Assessment (BERA):

. food chain risks to terrestrial and semi-aquatic mammals and birds that
occur in the upland, forested floodplain, and open stream/marsh areas;

o direct contact risks to aquatic receptors (e.g., plants, invertebrates,
amphibians, and fish) exposed to surface water and sediment; and

. direct contact risks to terrestrial plants and soil invertebrates exposed to
surface soil.

Based on the results of the AOC 57 BERA, there does not appear to be significant
adverse affects to ecological receptors. Based on a comparison of surface water data with
upgradient groundwater data, Cold Spring Brook surface water in the vicinity of Area 2
may be impacted by groundwater discharge. However, there does not appear to be a risk
to aquatic receptors from the chemicals common to both these media. Groundwater at
Area 3 does not appear to be impacting downgradient surface water in the floodplain of
Cold Spring Brook, based on the difference in chemicals detected in these media. Details
of the BERA are contained in the RI Report (HLA, 2000).
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SECTION 3

3.0 BASIS FOR REMEDIATION

This section presents the basis for remediation at AOC 57, and includes the following
information:

identification of remedial response objectives

identification of applicable or relevant and appropriate requirements (ARARs)
development of preliminary remediation goals (PRGs)

development of RAOs

assessment of the extent of contamination exceeding PRGs

identification of general response actions

Collectively, this information provides the rationale for remediation and the basis for
developing and comparing remedial technologies and alternatives. Establishing remedial
response objectives focuses the feasibility study on those media of concern. ARARs are
used in this section to aid in identifying COCs and to evaluate the appropriate extent of
site clean-up. In subsequent sections of the FFS, ARARs will be used in defining and
formulating remedial action alternatives and will govern implementation and operation of
the selected action. PRGs are developed based on chemical-specific ARARs and
computed risk-based concentrations (RBCs) and are used to develop the RAOs for each
media of concern. RAOs form the basis for identifying general response actions and
remedial technologies and for developing remedial alternatives.

3.1 IDENTIFICATION OF REMEDIAL RESPONSE OBJECTIVES

Remedial response objectives are site-specific qualitative cleanup objectives used for
defining RAOs and for developing appropriate remedial altematives. They are developed
based on the nature and distribution of contamination, the resources currently or
potentially threatened, and the potential for human and environmental exposure. At AOC
57, remedial response objectives for each medium of concern (i.e., soil and groundwater)
were developed based on the human-health risk assessment results. Remedial response
objectives were identified for media and land use scenarios whcre the nsk assessment
revealed potential risks greater than the target risk range of 1x10™ to 1x10°® and noncancer
HI greater than 1. As detailed in the RI Report (HLA, 2000) and summarized in Section
2.0 of this FFS Report, the baseline ecological assessment revealed that there were no
significant adverse affects to ecological receptors. Although current-use exposure
scenario risks were within USEPA’s target risk range and below a HI threshold value of
1, the human-health risk assessment did identify a number of possible future and
unrestricted use exposure scenarios with risk levels that exceeded these values.
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3.1.1 Areas/Media With Site Risk Exceeding USEPA Target Risk Range and
Threshold Value

Table 2-12 summarizes the results of the human-health risk assessment and identifies those
areas and media that present cancer risk greater than 1x10™ and noncancer risk with HI
greater than 1. Based on the human-health risk characterization, the following areas/media
were recommended for an FS:

Area 2 - Possible Future Use Scenario:

Construction worker exposure to wetland subsurface soil (noncarcinogenic risk).

Area 2 - Unrestricted Use Scenarios:

Child residential exposure to wetland surface soil (noncarcinogenic risk).
Child residential exposure to wetland subsurface soil (noncarcinogenic risk).

Adult residential exposure to wetland groundwater (noncarcinogenic and carcinogenic
risks).

Area 3 - Possible Future Use Scenario:

Commercial/industrial worker exposure to upland groundwater (noncarcinogenic and
carcinogenic risks).

Area 3 - Unrestricted Use Scenario:

Child residential exposure to wetland surface soil (noncarcinogenic risk).

Adult residential exposure to upland and wetland groundwater (noncarcinogenic and
carcinogenic risks).

3.1.2 Remedial Response Objectives

Based on the risk characterization and conceptual model presented in the RI Report
(HLA, 2000), the following remedial response objectives for AOC 57 were formulated:

Area2
Possible Future Use

e Protect potential receptors working within Area 2 wetlands from ingesting
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contaminated subsurface soils.

Unrestricted Use

e Prevent potential residential receptors from coming in dermal contact and
ingesting contaminated surface soils within Area 2 wetlands.

e DPrevent potential residential receptors from coming in dermal contact and
ingesting contaminated subsurface soils within Area 2 wetlands.

e Prevent residential ingestion of contaminated groundwater within Area 2
wetlands.

Area3
Possible Future Use

e Protect potential commercial/industrial receptors from ingesting contaminated
groundwater from the Area 3 uplands.

Unrestricted Use

e Prevent potential residential ingestion of contaminated groundwater from the
Area 3 uplands and wetlands .

e DPrevent potential residential receptors from coming in dermal contact and
ingesting contaminated surface soils within the Area 3 wetlands.

3.2 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

CERCLA, Superfund Amendments and Reauthorization Act (SARA), and the NCP
require that ARARs be identified during the development of remedial alternatives.
ARARs are federal and state human health and environmental requirements and
guidelines used to (1) evaluate the appropriate extent of site cleanup; (2) define and
formulate remedial action alternatives; and (3) govern implementation and operation of
the selected action. Only those promulgated state requirements identified by the state in a
timely manner that are more stringent than federal requirements may be ARARs.

Section 4.0 of the RI Report provides a complete discussion of ARARs and identifies
federal and state requirements that may pertain to remedial responses at AOC 57.
Paragraphs that pertain to the identification of COCs and PRGs as performed in this
section are reiterated below for convenience to the reader.
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3.2.1 Definition of ARAR Categories

To properly consider ARARs and to clarify their function in the RI/FS process, the NCP
defines two ARAR components: (1) applicable requirements, and (2) relevant and
appropriate requirements. These definitions are discussed in the following paragraphs:

Abpplicable Requirements - Applicable requirements are those cleanup standards, standards
of control, and other substantive environmental protection requirements, criteria, or
limitations promulgated under federal or state law that specifically address a hazardous
substance, pollutant, contaminant, remedial action, location, or other circumstance that have
jurisdiction at a site. An example of an applicable requirement is the use of the Safe
Drinking Water Act (SDWA) Maximum Contaminant Levels (MCLs) drinking water
standards for a site where hazardous substances have caused water in a public water supply
to become contaminated.

Relevant and Appropriate Requirements - Relevant and appropriate requirements are
cleanup standards, standards of control, and other substantive environmental protection
requirements, criteria, or limitations that, while not "applicable" to a hazardous substance,
pollutant, contaminant, remedial action, location or other circumstance at a site, address
problems or situations sufficiently similar to those encountered at the site that their use is
well-suited to the particular site. For example, MCLs for drinking water would be relevant
and appropriate requirements at a site where hazardous substances are found in or could
enter groundwater classified as a current or future drinking water source. When a
requirement is found to be relevant and appropriate, it is complied with to the same degree
as if it were applicable.

To be Considered (TBC) Information. Non-promulgated advisories or guidance issued by
the federal and state government are not legally binding and do not have the status of
potential ARARs. However, in many circumstances, TBCs are considered in the absence of
ARARSs, or along with ARARs as part of the site risk assessment, and may be used in
determining the level of cleanup for protection of human health or the environment.

3.2.2 Identification of ARARSs for AOC 57

Because of their site-specific nature, identification of ARARSs requires evaluation of federal,
state, and local environmental and health regulations regarding chemicals of concern, site
characteristics, and proposed remedial alternatives. ARARs that pertain to the remedial
response at AOC 57 can be classified into three categories: chemical-, location-, and action-
specific. The following subsections provide an overview of these ARARs.

3.2.2.1 Chemical-Specific ARARs. Chemical-specific ARARs generally involve health-
or risk-based numerical values or methodologies that establish site-specific acceptable
chemical concentrations or amounts. These values are used to develop action levels or
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cleanup concentrations and govern the extent of site remediation. Tables 4-1 through 4-3 of
the RI Report (HLA, 2000) set forth the federal and state chemical-specific ARARs and
TBC information for groundwater and soil. These ARARs will be referenced in greater
detail in subsequent subsections of this FFS Report pertaining to COC identification and
PRG development.

3.2.2.2 Location-Specific ARARs. Location-specific ARARSs represent restrictions placed
on the concentration of hazardous substances or the conduct of activities because of the
location or characteristics of a site. These ARARSs set restrictions relative to special
locations such as wetlands, floodplains, sensitive ecosystems, as well as historic or
archeological sites, and provide a basis for assessing existing site conditions. Table 4-4 of
the RI Report lists potential location-specific federal and state requirements. Identification
and evaluation of location-specific ARARSs is an iterative task, necessary throughout the
remedial response process. For instance, some of the location-specific ARARs pertaining
to wetlands and floodplains may or may not be applicable, or relevant and appropriate,
depending on the remedial action selected because the regulations do not apply unless some
activity is conducted in a certain defined area. The potential location-specific ARARs will
be refined as the as the media of concern and locations/extents of contamination are defined
in the FS process. Location-specific ARARs for each assembled remedial alternative will
be identified and discussed in subsequent FFS sections pertaining to the detailed evaluation
and comparative analysis of alternatives in Sections 6 and 7, respectively.

3.2.2.3 Action-Specific ARARs. Action-specific ARARs involve design, implementation,
and performance requirements that are generally technology- or activity-based. Action-
specific ARARs, unlike location- and chemical-specific ARARS, are usually technology- or
activity-based limitations that direct how remedial actions are conducted. After remedial
alternatives are developed, the evaluation of action-specific ARARs is one criterion for
assessing the feasibility and effectiveness of compliance with proposed remedial
alternatives. The applicability of this set of requirements is directly related to the particular
remedial activities selected for the site. Table 4-5 of the RI Report represents an overview
of potential action-specific ARARs that may or may not ultimately be applicable to
AOC 57. As with location-specific ARARs, the potential action-specific ARARs will be
refined as the response actions are defined in the FS process. Action-specific ARARs for
each assembled remedial alternative will be identified and discussed in subsequent FFS
sections pertaining to the detailed evaluation and comparative analysis of alternatives in
Sections 6 and 7, respectively.

3.2.3 Massachusetts Contingency Plan

The NCP provides that CERCLA response actions must comply with environmental and
public-health laws and regulations to the extent they are substantive (i.e., pertain directly to
actions or conditions in the environment), but do not need to comply with those that are
administrative (i.e., mechanisms that facilitate the implementation of the substantive
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requirements).

The provisions of the Massachusetts Contingency Plan (MCP), 310 CMR 40.0000
(MADEP, 1997) are mostly administrative in nature and, therefore do not have to be
complied with in connection with the response actions selected for AOC 57 Areas 2 and 3.
Further, the MCP contains a specific provision (310 CMR 40.0111) for deferring
application of the MCP at CERCLA sites. As stated in the MCP, response actions at
CERCLA sites are deemed adequately regulated for purposes of compliance with the MCP,
provided the Massachusetts Department of Environmental Protection (MADEP) concurs in
the CERCLA Record of Decision (ROD).

33 DEVELOPMENT OF PRELIMINARY REMEDIATION GOALS

PRGs are long-term numerical goals used during analysis and selection of remedial
alternatives. PRGs should comply with ARARs and result in residual risks consistent
with NCP requirements for protection of human health and the environment. Therefore,
PRGs are based both on risk-based concentrations and on ARARs. Eventually, PRGs
become the final remediation goals for the selected remedy.

3.3.1 PRG Identification Process

PRGs for AOC 57 were developed following the USEPA guidance document entitled
Risk Assessment Guidance for Superfund: Volume 1 - Human Health Evaluation Manual
(Part B, Development of Risk Based Preliminary Remediation Goals), Interim, December
1991 (RAGS Part E) (USEPA, 1991) and OSWER Directive 9355.0-30, Role of the
Baseline Risk Assessment in Superfund Remedy Selection Decisions (USEPA, 1991b).

The first step in developing human-health PRGs is to identify those environmental media
that, in the baseline human-health rlsk assessment, present either a cumulative current or
future cancer risk greater than 1x10* or a noncarcinogenic target-organ based HI greater
than 1, based on reasonable maximum exposure (RME) assumptions. The RME is
defined as the maximum exposure that is reasonably expected to occur at a site. It is
derived for a given exposure pathway by combining the maximum EPC of each chemical
with reasonable maximum values describing the extent, frequency, and duration of
exposure. The specific assumptions used in deriving the RME for each exposure scenario
are discussed in detail in the RI Report (HLA, 2000). The next step is to identify COCs
within the media that present cancer risks greater than 1x10°® or an hazard quotient (HQ)
greater than 1. Following identification of media of concern and COCs, PRGs are
developed and refined by considering ARARs, exposures, uncertainties and other
technical factors.

3.3.1.1 Media of Concern. Table 2-12 and Subsection 3.1.1 summarize the results of the

Harding ESE

P:\Projects\DEVENS\AOCST\S7FFS\Final FFS\final57ffs.doc 45001
11/27/00

3-6




SECTION 3

human-health risk assessment and identify those media that present cancer risk greater
than 1x10™ and noncancer risk with HI greater than 1. Under assumptions of current land
use of Areas 2 and 3, the baseline human-health risk assessment did not identify media of
concern or CPCs presenting cancer risks or HIs greater than USEPA criteria. However,
the risk assessment did identify media that presented cancer risk greater than 1x10% or a
noncarcinogenic target-organ based HI greater than 1 under possible future land use and
unrestricted future use. These are summarized in the following table.

Area | Possible Future Land Use ” Unrestricted Land Use

2 o Wetland Subsurface Soil | ¢ Wetland Surface Soil
(Construction Worker Exposure) ¢ Wetland Subsurface Soil

o Wetland Groundwater
(All Residential Exposures)

3 ¢ Upland Groundwater e Upland Groundwater
¢ (Commercial/Industrial Exposure) e Wetland Groundwater
Wetland Surface Soil

All Residential Exposures)

3.3.1.2 Human-Health COCs: Human-health COCs were identified next for each media
of concern. A contaminant was considered a human-health COC if it contributed a cancer
risk greater than 1x10° or a HQ greater than 1 under RME assumptions. Subsections
3.3.2 and 3.3.3 identify the human-health COCs by exposure and media of concern.

Tables 3-1 and 3-2 summarize the noncancer and cancer risk estimates and list COCs
with their respective risk contribution.

3.3.1.3 Comparison to ARARs. CPCs, as identified in the human-health risk
assessment, were compared with ARARs for each media of concem. As identified by the
RI Report (HLA, 2000), federal ARARs pertaining specifically to groundwater at AOC
57 consist of the USEPA SDWA drinking water standards (USEPA, 1996). The MCLs in
these regulations are applicable to contaminants found in public water systems that have at
least 15 service connections or serve an average of at least 25 people daily at least 60 days
per year. Even when not applicable, MCLs may be relevant and appropriate to groundwater
that is a potential source of potable water. State chemical-specific ARARs used in the
development of PRGs consist of the Commonwealth of Massachusetts drinking water
standards or MMCL (MADEP, 1999). ARAR exceedances are discussed on a groundwater-
area-specific basis in Subsections 3.3.2 and 3.3.3. Table 3-4 lists the COCs with their
respective maximum detected concentration and ARAR concentration(s) (MCL, MMCL).
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There currently are no federal chemical-specific ARARs for soils at AOC 57. RBCs were
calculated for each human-health COC to develop PRGs for soil RAOs. If an RBC was
not developed following USEPA risk assessment guidance (i.e., such as for lead), the
Massachusetts MCP Sections 310 CMR 40.0940 and 40.0974 -0975 pertaining to the MCP
Method 1 risk characterization were considered in developing the PRG. The MCP Method
1 establishes specific numerical standards for certain listed contaminants in soil, and where
applicable, are listed in Table 3-3.

3.3.1.4 Risk-Based Concentrations. If no chemical-specific ARAR was available for
development of a PRG (i.e., such as for soils), RBCs were back-calculated for each COC
using the exposure assumptions employed in the RI Report (HLA, 2000). The target
cancer risk was set at 1x10° and the target HQ at 1. Appendix A presents the
methodology used to calculate the RBCs. PRGs were back-calculated based upon
required residual risk. If applicable, the lesser of the RBCs for carcinogenic and
noncarcinogenic effects is presented in the column headed RBC in Table 3-3.

3.3.2 PRGs for Possible Future Land Use Scenarios

The following paragraphs identify the human-health COCs, compare CPCs to ARARs, and
identify PRGs for each media of concern for possible future land use scenarios. Tables 3-1
and 3-2 summarize the noncancer and cancer risk estimates, respectively and list these
COCs with their respective risk contribution. Tables 3-3 and 3-4 present the rationale for

selection of the PRGs for soil and groundwater, respectively, based on RBCs and ARAR
considerations.

3.3.2.1 Area 2 Recreational (Wetland Area) - Subsurface Soil: Aroclor-1260 was
identified as a Human-Health COC in Area 2 wetland subsurface soils for the
construction worker exposure scenario. Aroclor-1260 presents a target-organ specific HI
greater than 1 (HI of 1.7). Lead concentrations were also compared to the USEPA soil
lead screening level in OSWER Directive 93554-12, (USEPA, 1994). The EPC for lead
(5,060 mg/kg) exceeded the USEPA residential screening value for lead of 400 mg/kg in
only one sample.

There are no ARARs that govern the cleanup of PCBs or lead in soils. The Toxic
Substances Control Act (TSCA) 40 Code of Federal Regulations (CFR) 761 contains
federal requirements pertaining to the manufacture, use and disposal of PCBs and contains
“To Be Considered” Guidance. Subpart D Storage and Disposal of the August 1998
promulgated Disposal Amendments (called the “Megarule” by industry), pertains to the
cleanup and disposal options for PCB remediation waste. Section 761.61 of Subpart D
specifies self-implementing on-site cleanup levels for soil at less than or equal 1 parts per
million (ppm) for high occupancy areas (occupancies with exposures of 335 hours per year;
6.7 hours per week, or more) and less than or equal to 25 ppm for low occupancy areas. The
regulations state that the self-implementing cleanup provisions are not binding upon
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cleanups conducted under other authorities including Section 104 or Section 106 of
CERCLA. Furthermore, Section 761.61(c) permits risk-based disposal methods for PCBs.

Use of the calculated RBC for Arochlor-1260 (3.5 mg/kg) as the proposed PRG for wetland
subsurface soils at Area 2 results in a more conservative cleanup estimate than the 40 CFR

761 criteria because it also considers that there are exposures to other contaminants in
addition to PCBs.

No USEPA commercial/industrial soil lead screening level currently exists. However,
OSWER Directive 9355.4-12 (USEPA, 1994) specifies 400 mg/kg for a residential soil
lead screening level. For this reason, the PRG for lead was based upon the MCP Method
1 Risk Characterization S-2/GW-1 Soil Standard of 600 mg/kg. The S-2 standard is
applicable to the construction worker scenario where there is potentially accessible soil,
the possibility of children exists, and there is low frequency and high intensity for
exposure for a construction worker. Only one sampled location at Area 2 (the 5 ft. bgs
sample at 57E-95-13X at 5,060 mg/kg lead) exceeded the S-2 standard of 600 mg/kg, or
the USEPA residential screening value for lead of 400 mg/kg (see Figure 3-1).

3.3.2.2 Area 3 Industrial (Upland Area) - Groundwater: Arsenic and carbon
tetrachloride were identified as Human-Health COCs in Area 3 upland groundwater for
the commercial/industrial worker ingestion exposure scenario. Arsenic is the largest
contributor (over 98 percent with a contribution of 1. 7x104) to the total carcinogenic risk
from groundwater which is slightly greater than 1. 7x10™. It also presents a target-organ
specific HI of 1.1 which contributes to a total HI of 2 for Area 3 upland groundwater
Carbon tetrachlonde presents a carcinogenic risk only slightly greater than 1x10°
(2.0x10° ) and contributes only approximately 1 percent to the total carcinogenic risk.

The baseline human-health risk assessment also identified cadmium and 1,4-DCB as
COCs in upland groundwater that exceeded federal and Massachusetts drinking water
standards. Additionally, arsenic was detected above its MCL of 50 pg/L in the earliest
sampling round of November 1995 (but not in subsequent rounds). Proposed PRGs for
arsenic, cadmium and 1,4-DCB are based on their respective MCLs and MMCLs, as
shown in Table 3-4. It should be noted that the Human-Health COC of carbon

tetrachloride did not exceed its MCL/MMCL. Therefore no PRGs were developed for
this compound.

BEHP was also detected (at 300 ug/L) above its MCL/MMCL of 6 ug/L in a duplicate
sample from 57M-95-03X. However, because the BEHP concentrations in the primary
sample in the same round and in the sample collected from the subsequent round were
below quantitation limits (4.8 ug/L), BEHP is considered a likely laboratory or sampling
contaminant. As detailed in the RI Report, phthalates have been identified by USEPA as
common laboratory/sampling contaminants. The RI Report notes that BEHP was
detected in water blanks during the 1995 Round 2 groundwater sampling event, and rinse
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blanks from the 1996 field investigations. Based on method blank data evaluations, the
RI Report also suggests that low concentrations of BEHP detected in 1998 groundwater
data may also represent laboratory contamination. As will be discussed in subsequent
paragraphs pertaining to Area 2, irregular detections of BEHP have also been noted at
upland Area 2 such as a single exceedance of the BEHP MCL/MMCL in the upgradient
monitoring well G3M-92-07, suggesting that BEHP is likely a laboratory/sampling
artifact and not a site contaminant.

Aluminum, iron, and manganese maximum concentrations (190 pg/L, 12,400 pg/L, and
466 ng/L, respectively), exceeded their respective secondary maximum contaminant level
(SMCL) drinking water standards (50 pg/L, 300 pg/L, and 50 pug/L, respectively).
SMCLs are non health based, nonenforceable federal and state guidelines regarding
aesthetic qualities of drinking water and therefore are not ARARs.

3.3.3 PRGs for Unrestricted Land Use Scenarios

The following paragraphs identify the human-health COCs, compare CPCs to ARARs, and
identify PRGs for each media of concern for unrestricted land use scenarios. Tables 3-1
and 3-2 summarize the noncancer and cancer risk estimates, respectively and list these
COCs with their respective risk contribution. Tables 3-3 and 3-4 present the rationale for
selection of the PRGs for soil and groundwater, respectively, based on RBCs and ARAR
considerations.

3.3.3.1 Area 2 Recreational (Wetland Area) - Surface and Subsurface Soil: Arsenic
and Aroclor-1260 were identified as human-health COCs in Area 2 wetland surface soils
for the child resident exposure scenario. Arsenic and Aroclor-1260 each present target-
organ specific HIs greater than 1 (HIs of 1.2 and 2.8, respectively).

Aroclor-1260, chromium, and the EPH C11-C22 aromatic carbon range were identified as
human-health COCs in Area 2 wetland subsurface soils for the child residential exposure
scenario. Each contaminant presents a target-organ specific HI greater than 1 (HIs of 9.2,
4.4 and 3.8, respectively). Lead concentrations were also compared to the USEPA soil
lead screening level in OSWER Directive 93554-12, (USEPA, 1994). The EPC for lead
(5,060 mg/kg) exceeded the USEPA residential screening value for lead of 400 mg/kg in
only one sample (57E-95-13X).

As previously discussed, there currently are no federal chemical-specific ARARs which
govern the extent of site remediation for soils at AOC 57. (Refer to Subsection 3.3.2.1 for
discussion pertaining to PCB cleanup guidance and the Toxic Substances Control Act
(TSCA) 40 CFR 761). RBCs were calculated for each human-health COC to develop
PRGs for unrestricted land use RAOs. The USEPA OSWER Directive 9355.4-12 (USEPA,
1994) residential screening value of 400 mg/kg was used in the risk assessment as the lead
screening level and selected as the PRG for lead. In that the risk characterization was
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performed following USEPA guidance, the Method 1 MCP methods (lead standard of 300

mg/kg) was not applied for development of the PRG. PRGs developed for these COCs are
presented in Table 3-3.

3.3.3.2 Area 2 Recreational (Wetland Area) - Groundwater: Arsenic, BEHP,
tetrachloroethylene (PCE), and Aroclor-1260 were identified as Human-Health COCs in
Area 2 wetland groundwater for an adult residential exposure scenario. Arsenic is the
only COC that presents a target-organ specific HI greater than 1 (HI of 5), and is the
largest contributor (over 92 percent with a contribution of 9.6x10 ) to the total
carcinogenic risk of 1x107 in groundwater. BEHP, PCE, and Aroclor-1260 contribute

only approximately 6, 1, and 0.5 percent, respectively, to the overall carcinogenic risk
from groundwater ingestion.

The baseline human-health risk assessment also identified wetland groundwater analytes
that exceed federal and Massachusetts drinking water standards (Table 3-4). These
analytes are arsenic, BEHP, and PCE. Exceedances of MCLs/MMCLs for each
compound are depicted on Figure 3-4.

BEHP was detected above its MCL/MMCL (6 pg/L) in three monitoring wells in the
wetland area (57M-95-08B, 57M-95-04B, and 57P-98-02X). It should be noted that
BEHP also exceeded its MCL/MMCL in the upland monitoring well 57M-95-05X in
addition to the upgradient monitoring well G3M-92-07. Besides BEHP being detected in
the upgradient monitoring well at Area 2, its irregular detection is noted in 57M-95-04B
and 57M-95-08B where concentrations were orders of magnitude greater in 1996 Round
2 (400 pg/L [Area 2 maximum concentration] and 300 pg/L, respectively) than in 1995
Round 1 (5 pg/L and 6.9 ng/L, respectively). Similar irregular detection are noted in
Area 2 where BEHP was detected at 300 pg/L in a duplicate sample from 57M-95-03X
and below quantitation limits (4.8 pg/L) in the primary sample in the same round and in
the sample collected from the subsequent round. As previously discussed, phthalates
have identified by USEPA as common laboratory/sampling contaminants. Due to
detections within water and rinse blanks and irregular detections at both Areas 1 and 2 at
the site, BEHP is considered a likely laboratory or sampling contaminant.

Proposed PRGs for arsenic and PCE are based on their respective MCLs and MMCLs, as
shown in Table 3-4. It should be noted that Aroclor-1260 was detected (at 0.22 pg/L)
only once above quantitation limits, at only one location (57P-98-02X), and in only one

sampling round. This detection is below its MCL and MMCL of 0.5 pg/L. Therefore no
PRG was developed for this contaminant.

3.3.3.3 Area 3 Recreational (Wetland Area) - Surface Soil. The EPH C11-C22
aromatic carbon range was identified as the only Human-Health COC in Area 3 wetland
surface soils for the child residential exposure scenario. The EPH C11-C22 aromatic
carbon range presents a target-organ specific HI greater than 1 (HIs of 1.7).
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As previously discussed, there currently are no federal chemical-specific ARARs which
govern the extent of site remediation for soils at AOC 57. The MCP provides a Method 1
Risk Characterization S-1/GW-1 Soil Standard of 200 mg/kg for the C11-C22 carbon range.
- However, because a site-specific risk characterization was performed following USEPA
guidance, the calculated RBC for the EPH C11-C22 carbon range (930 mg/kg) is proposed
as the PRG for wetland area surface soils at Area 3. Exceedances of this risk-based
concentration are shown in Figure 3-5.

3.3.34 Area 3 Industrial (Upland Area) — Groundwater. Arsenic, carbon
tetrachloride, 1,4-

DCB, and PCE were identified as Human-Health COCs in Area 3 upland groundwater for
an adult residential exposure scenario. Arsenic is the only COC that presents a target-
organ specific HI greater than 1 (HI of 3), and is the largest contributor (over 98 percent
with a contribution of 5.8x10™ ) to the total carcinogenic risk of 5. 9x10* in groundwater.
Carbon tetrachloride, 1,4-DCB, and PCE contribute only approximately 1.2, 0.3, and 0.3
percent, respectively, to the overall carcinogenic risk from groundwater ingestion.

Refer to Subsection 3.3.2.2 for discussion pertaining to cadmium, arsenic, and 1,4-DCB
exceedances of MCLs/MMCL; BEHP as being a suspected laboratory/sampling
contaminant; and aluminum, iron, and manganese exceedances of SMCLs. Proposed
PRGs for arsenic, cadmium and 1,4-DCB are based on their respective MCLs and
MMCLs, as shown in Table 3-4.

3.3.3.5 Area 3 Recreational (Wetland Area) — Groundwater. Arsenic, BEHP, and PCE
were identified as Human-Health COCs in Area 3 wetland groundwater for an adult
residential exposure scenario. Arsenic is the only COC that presents a target-organ
specific HI greater than 1 (HI of 7.7), and is the largest contributor (99 percent with a
contribution of 1.5x10° ) to the total carcinogenic risk from groundwater ingestion, which
is slightly greater than 1.5x10. BEHP and PCE contribute only approximately 0.6 and
0.2 percent, respectively, to the overall carcinogenic risk from groundwater ingestion.

The baseline human-health risk assessment also identified wetland area groundwater
analytes that exceed federal and Massachusetts drinking water standards (Table 3-4).
These analytes are arsenic, PCE, and BEHP. BEHP was detected at 52 pg/L at 57P-98-
03X, which is above its MCL/MMCL of 6 pg/L. As previously discussed in Subsection
3.3.3.2, BEHP is a likely laboratory contaminant. PRGs for arsenic and PCE are based on
their respective MCLs/MMCLs, as shown in Table 3-4. PRG exceedances in upland area
groundwater are depicted on Figure 3-6.

Aluminum, iron, and manganese maximum concentrations (2,450 ug/L, 1,910 pg/L, and
346 ng/L, respectively), exceeded their respective SMCL drinking water standards (50
pg/L, 300 pg/L, 50 pg/L, respectively). As previously discussed, SMCLs are
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nonenforceable federal and state guidelines regarding aesthetic qualities of drinking water
and therefore are not ARARs. Also aluminum and iron maximum concentrations are less
than background concentrations.

34 REMEDIAL ACTION OBJECTIVES

RAOs are site-specific, quantitative goals defining the extent of cleanup required to
achieve response objectives. They specify contaminants of concern, exposure routes,
receptors, and PRGs. RAOs are used as the framework for developing remedial
alternatives. The RAOs are formulated to achieve the overall USEPA goal of protecting
human health and the environment. RAOs for AOC 57 are as follows:

Area 2
Possible Future Use Scenario (Construction Worker)

e DProtect potential construction workers that might work within future
recreational (wetland) areas at Area 2 from ingesting soils containing Aroclor-
1260 and lead in excess of PRG concentrations considered protective of
human health, as presented in Table 3-3.

Unrestricted Land Use Scenario (Residential)

e Prevent potential residential receptors from coming in dermal contact and
ingesting Area 2 wetland soils containing Aroclor-1260, arsenic, chromium,
lead, and the EPH C11-C22 aromatic carbon range in excess of PRG

concentrations considered protective of human health, as presented in Table 3-
3.

e Prevent residential potable use of Area 2 wetland groundwater containing
arsenic and PCE in concentrations that exceed MCL and MMCL drinking
water standards.

Area3
Possible Future Use Scenario (Commercial/Industrial Worker)
e Protect potential future commercial/industrial receptors from ingesting upland

Area 3 groundwater that contains arsenic, cadmium and 1,4-DCB in
concentrations that exceed MCL and MMCL drinking water standards.
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Unrestricted Land Use Scenario (Residential)

e Prevent residential potable use of Area 3 upland groundwater containing
arsenic, cadmium, and 1,4-DCB in concentrations that exceed MCL and
MMCL drinking water standards.

e Prevent residential potable use of Area 3 wetland groundwater containing
arsenic and PCE in concentrations that exceed MCL and MMCL drinking
water standards.

e Prevent potential residential receptors from coming in dermal contact and
ingesting surface soils containing the EPH C11-C22 aromatic carbon range in
excess of the PRG concentration considered protective of human health, as
presented in Table 3-3.

35 EXTENT OF CONTAMINATION EXCEEDING PRGS

This subsection discusses the areal and vertical extent of contamination that exceeds
PRGs for each medium of concern at AOC 57. Areal and vertical extents of
contamination were developed based on RAOs, available site analytical data, site
topography and history, and professional judgement. A confirmation sampling program
will be included as a component of remedial alternatives involving soil removal or
treatment. Subsections 3.5.1 and 3.5.2 discuss the extent of contamination for Area 2
under possible future use and unrestricted use scenarios, respectively. Subsections 3.5.3
and 3.5.4 discuss the extent of contamination for Area 3 under possible future use and
unrestricted use scenarios, respectively.

3.5.1 Area?2 - Possible Future Use Scenario (Construction Worker)

Area 2 wetland subsurface soils contain Aroclor-1260 and lead concentrations in excess
of concentrations considered protective of human health. Although the human-health risk
assessment defines subsurface soil as extending from 2 to 10 feet bgs, the extent of
Aroclor-1260 and lead contamination was evaluated by comparing both subsurface and
surface soil analytical data to the remedial action objective in Subsection 3.4, for FFS
cost estimating purposes. This evaluation revealed five of 23 sampled locations within
the Area 2 wetland soils with an exceedance of PRGs (3.5 mg/kg for Aroclor-1260 and
600 mg/kg for lead). Four locations exceeded the Aroclor-1260 PRG (57E-95-12X, 57E-
95-15X, 57E-95-16X, and 57S-98-03X). Lead was detected at concentrations exceeding
its PRG in only 57E-95-13X. The estimated areal extent of soil contamination is shown
in Figure 3-1 based on these observed PRG exceedances.

Analytical data delineating the vertical extent of contamination are more limited.
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However, based upon review of test pit records, a black organic soil layer that in
instances was reported as having a septic and fuel like odor, was observed at
approximately 1 to 4 feet bgs in three of the four test pits. Two of the three test pit
samples with Aroclor-1260 exceedances were obtained from this layer, although the lead
PRG exceedance was from approximately 5 feet bgs within a test pit where no black
organic layer was observed (57E-95-13X). Groundwater is reported to be at
approximately 221 feet mean sea level (MSL) in this area, only 2 to 6 feet bgs. Based
upon depth of the organic soil layer, it is assumed for cost estimating purposes that the
average depth of contaminated soil would extend down to approximately 4 feet bgs. The

estimated in-place volume of soils containing Aroclor-1260 and lead concentrations in
excess of PRGs is 640 cy.

3.5.2 Area?2 - Unrestricted Use Scenario (Residential)

3.5.2.1 Area 2 - Wetland Soils. Area 2 wetland surface and subsurface soils contain the
following COCs in excess of concentrations considered protective of human health for
unrestricted land use scenario: Aroclor-1260, arsenic, chromium, lead, and the EPH C11-
C22 aromatic carbon range. For FFS cost estimating purposes, the extent of
contamination was evaluated by comparing existing analytical data from surface and
subsurface soils to the remedial action objective in Subsection 3.4. This evaluation
revealed 11 of 23 sampled locations within Area 2 wetland soils with an exceedance of
PRGs (0.5 mg/kg for Aroclor-1260, 21 mg/kg for arsenic, 550 mg/kg for chromium, 400
mg/kg for lead, and 930 mg/kg for the EPH C11-C22 aromatic carbon range). Aroclor-
1260 concentrations were in excess of its PRG in six sampled locations (57E-95-12X,
57E-95-15X, 57E-95-16X, 57S-98-02X, 575-98-03X and 57S-98-07X), primarily located
at the south and east periphery of the former excavation area. Arsenic exceeded its PRG
in five sampled locations (57S-98-02X, 57S-98-05X, 57S-98-07X [0-foot and 1-foot
depths] and 57S-98-09X) also at the south and east periphery of the former excavation
area. Lead and chromium PRG exceedances were co-located at the northeast corner of the
wetland area in test pit 57E-95-13X at 5-foot bgs. This was the only detection of chromium
above its RBC (550 mg/kg) or above background (33 mg/kg) at Area 2.

The EPH C11-C22 aromatic carbon range exceeds its calculated RBC of 930 mg/kg at 990
mg/kg in the 2-foot bgs sample at 57S-98-03X located at the southern end of the former
excavation. Although this was the only exceedance of the C11-C22 carbon range PRG,
there were several sampled locations with elevated TPH concentrations that are suspected of
containing exceedances of the C11-C22 fraction. Appendix N of the RI Report discusses
the method used to derive the average percent-composition of each EPH and VPH fraction.
The C11-C22 fraction is estimated to be approximately 22 percent of the total TPH at Area
2. As a result, it is assumed for FFS purposes that locations with detected TPHC
concentrations greater than 4,195 mgkg may contain C11-C22 fractions with
concentrations that exceed its PRG. TPHC exceeds 4,195 mg/kg in four sampled surface
and subsurface locations with 31,800 mg/kg, detected in 57E-95-07X, being the highest
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detected concentration. TPHC/C11-C22 exceedances are co-located with the Aroclor-1260
PRG exceedances in four of five locations.

It is also anticipated that exceedances of the C11-C22 PRG are possible in the 57E-95-17X
area despite that the 57E-95-17X 0-foot-bgs sample did not reveal COC concentrations
exceeding PRGs. Test pit records reveal that the edge of the black organic layer appears in
the eastern half of this test pit and below where the off-site analyzed soil sample was
collected. PID headspace readings from soils below the sampled location were elevated (22
to 93 ppm) similar to those from test pit 57E-95-07X. Additionally, on-site gasoline range
organics (GRO) analysis was 5,800 and 52,000 ng/kg, for the 2-foot and 5-foot-bgs samples
respectively. On that basis, it is assumed that exceedances of the C11-C22 fraction PRG is
possible in the 57E-95-17X area. The estimated areal extent of soil contamination is shown
in Figure 3-3 based on observed and interpreted PRG exceedances.

The assessment regarding the vertical extent of contamination for the Unrestricted Use
Scenario is the same as is discussed for the Possible Future Use Scenario (Construction
Worker) in Subsection 3.5.1. Based upon depth of the organic soil layer, it is assumed for
cost estimating purposes that the average depth of contaminated soil would extend down
to approximately 4 feet bgs. The estimated in-place volume of soil containing COC
concentrations in excess of PRGs is 1,800 cy.

3.5.2.2 Area 2 - Wetland Groundwater. Area 2 wetland groundwater contains arsenic
and PCE in concentrations in excess of PRGs (50 pg/L for arsenic and 5 pg/L for PCE).
A review of existing groundwater analytical data shows that PRGs were exceeded for
arsenic in 57P-98-02X, and for PCE in 57M-95-04A. 57P-98-02X and 57M-95-04A are
screened at or near the water table with 2-foot and 10-foot screens respectively. PRG
exceedances are shown in Figure 3-4. As with the soil contaminants, groundwater
contamination is generally localized around the southern perimeter of the soil removal
excavation. PCE was also detected at concentrations below its PRG in Rounds 1 and 2 at
57M-95-07X screened from 1-1/2 to 11-1/2 feet below the water table and located
approximately 140 feet west of the excavation.

3.5.3 Area 3 - Possible Future Use Scenario (Commercial/Industrial Worker)

Area 3 upland groundwater contains cadmium and 1,4-DCB in concentrations in excess
of PRGs (5 pg/L for cadmium and 5 pg/L for 1,4-DCB) for the Possible Future Use
scenario. A review of existing groundwater analytical data shows that PRGs were
exceeded for cadmium and 1,4-DCB at 57M-95-03X at the upland Area 3 (8.67 pg/L for
cadmium and 5.6 pg/L for 1,4-DCB in the October 1996 sampling round). There were no
exceedances of these compounds in the Area 3 wetland during any groundwater sampling
round. 57M-95-03X is screened at the water table with a 10-foot screen. These PRG
exceedances are shown in Figure 3-2.
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3.5.4 Area3 —Unrestricted Use Scenario (Residential)

3.5.4.1 Area 3 - Wetland Surface Soils. Area 3 wetland surface soils contain the EPH
C11-C22 aromatic carbon range in excess of concentrations considered protective of human
health. for the Unrestricted Use scenario. For FFS cost estimating purposes, the extent of
contamination was evaluated by comparing existing analytical data from surface and
subsurface soils to the remedial action objective in Subsection 3.4. This evaluation revealed
only three of 14 sampled locations within Area 2 wetland soils with an exceedance of the
EPH C11-C22 PRG (930 mg/kg) and no exceedances within upland soils. The PRG
exceedances occurred at the three removal action sample locations EX57W14X,
EX57W15X, and EX57W16X located at the southern end of the former excavation. The
estimated areal extent of soil contamination is shown in Figure 3-5 based on these observed
PRG exceedances.

An assessment regarding the vertical extent of contamination was based upon review of
the sampling results and soil descriptions from Area 3 Removal Action. Reportedly, the
Removal Action showed that the soil contamination was primarily confined to a
subsurface zone of eluviated organic silty sand varying in thickness from 2-inches to 1-
foot. This layer varied in depth from three to five feet in the northern source area to 1-
foot at the far southern extent of the excavation. However, it is also noted that there was
a PRG exceedance at 4 feet bgs at removal action sample EX57W11X (prior to additional
excavation) located at the south end of the excavation. Groundwater is reported to be at
approximately 222 to 223 feet MSL in this area, only 1-1/2 to 3 feet bgs. Based upon the
Removal Action findings, it is assumed for cost estimating purposes that the average
depth of the residual contaminated soil would extend down to approximately 3 feet bgs.
The estimated in-place volume of soils containing EPH C11-C22 aromatic carbon range
concentrations in excess of its PRGs is 120 cy.

3.5.4.2 Area 3 — Upland Groundwater. Area 3 upland groundwater contains arsenic,
cadmium and 1,4-DCB in concentrations in excess of PRGs (50 pg/L for arsenic, 5 pg/L
for cadmium, and 5 pg/L for 1,4-DCB) for the Unrestricted Use scenario. A review of
existing groundwater analytical data shows that PRGs were exceeded for cadmium and
1,4-DCB at 57M-95-03X (8.67 pg/L for cadmium and 5.6 pg/L for 1,4-DCB in the
October 1996 sampling round). There were no exceedances of these compounds in the
downgradient Area 3 Wetland Area during any groundwater sampling round. Arsenic was
detected in 57M-95-03X at a concentration of 74 ug/L, exceeding its MCL/MMCL in the
earliest sampling round (November 1995) but not in subsequent rounds. 57M-95-03X is
screened at the water table with a 10-foot screen. These PRG exceedances are shown in
Figure 3-6.

3.5.4.3 Area 3 — Wetland Groundwater. Area 3 wetland groundwater contains arsenic
and PCE in concentrations in excess of PRGs (50 pg/L for arsenic and 5 pg/L for PCE)
for the Unrestricted Use scenario. A review of existing groundwater analytical data shows

Harding ESE

P:\Projects\DEVENS\AOCS7\57FFS\Final FFS\final57ffs.doc 45001
11/27/00

3-17




SECTION 3

that PRGs were exceeded for arsenic and PCE at 57M-96-11X (170 ug/L and 84.4 ug/L
for arsenic in the October 1996 and May 1998 sampling rounds, respectively, and 5.4
pg/L for PCE in the May 1998 sampling round). 57M-96-11X is screened proximate to
the water table with a 10-foot screen. These PRG exceedances are shown in Figure 3-6.

3.6 GENERAL RESPONSE ACTIONS

General response actions are categories of remedial actions that may be used to satisfy
RAOs by either reducing the contaminant concentration in each medium below the PRG
or by preventing receptor exposure to the contaminated medium. General response
actions describe categories of remedial actions that may be employed to satisfy RAOs and
provide the basis for identifying specific remedial technologies.

Potential general response actions to meet soil RAOs include:

No Action
Limited Action
Containment
Removal

On-Site Treatment
Disposal

Potential general response actions to meet groundwater RAOs include:

e No Action
e Limited Action
e Collection/Treatment
e Discharge
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4.0 TECHNOLOGY SCREENING AND ALTERNATIVE DEVELOPMENT

This section identifies and screens remedial technologies to attain the RAOs established
in Subsection 3.4. Upon selection of candidate technologies based upon site- and waste-
limiting characteristics, a range of remedial alternatives for Areas 2 and 3 are assembled
for further screening and detailed evaluation. This process is in general conformance
with the USEPA RI/FS guidance (USEPA, 1988).

Conventional FS processes entail identifying and screening multiple technologies and
development of a wide range of alternatives for further screening. However, this report
focuses on a more limited set of potential technologies narrowed by site-specific
conditions, past successful remedial action efforts, and potential future uses of the site.
Technology identification and alternative development are based upon achieving the
RAOs for the two exposure scenarios, the possible future use scenario and the more
stringent unrestricted land use scenario. Preparation of an FFS streamlines the evaluation
process and was agreed upon between the Army and the regulatory agencies considering
the remaining extent and location of residual contamination following the several
removal actions that have already been performed at the site.

4.1 TECHNOLOGY IDENTIFICATION AND SCREENING

Tables 4-1 and 4-2 identify and screen a number of soil and groundwater technologies
based on probable effectiveness and implementability with regard to site- and waste-
limiting characteristics. Site limiting characteristics consider the effect of site-specific
physical features, such as proximity of wetland areas, topography, buildings, underground
utilities, and available space. Waste-limiting characteristics consider the suitability of a
technology based on contaminant types, individual compound properties, and
complications with mixtures of compounds.

As summarized in Table 4-1, retained soil technologies include the Limited Action
Response Action technologies of deed restrictions, zone restrictions, and fencing. These
technologies were retained as potential components for assembled remedial alternatives
because of their ability to minimize potential exposure to contaminated soils by
physically restricting access. Excavation and disposal were also retained based on
consideration of past successful implementation of removal actions at both Areas 2 and 3.
Technologies pertaining to on-site treatment were eliminated in part due the presence of
mixed organic and inorganic wastes which, in most instances, require more than one
technology for effective treatment. On-site treatment technologies that leave residual
treated material (i.e., asphalt batching, stabilization/solidification) also impact future land
use depending upon final disposal location. If the soils are to be excavated, it was the
Army’s preference to remove these soils from the site.
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As summarized in Table 4-2, retained groundwater technologies include technologies
pertaining to Limited Action. These include, zoning restrictions, deed restrictions,
groundwater monitoring, and surface water monitoring. Active treatment using ex-situ
treatment technologies such as air stripping, activated carbon and metals removal, or in-
situ treatment (for organic contaminant removal only) were eliminated principally due to
the fact that under current land use there is no use or exposure to groundwater at AOC 57.
AOC 57 is not within the Zone II of a potentially productive aquifer. Because Devens has
a municipal water supply, commercial/industrial properties that are constructed at AOC
57 under future land use scenarios would be supplied with municipal water. Therefore,
risk evaluation of exposures to potable water, which is driving the need for a groundwater
response action, represents only a theoretical scenario.

4.2 DEVELOPMENT OF ALTERNATIVES

In this subsection, the technologies retained following the screening described in Subsection
4.1 are combined to form remedial action alternatives. Alternatives were developed for
each of the areas at AOC 57 to attain the RAOs discussed in Subsection 3.4. Tables 4-3, 4-
4, and 4-5 summarize the assembled alternatives for Area 2-Wetland, Area 3-Wetland, and
Area 3-Upland, respectively. These tables also present how each of the components of
these alternatives will achieve the RAOs. The following subsections describe the
alternatives for each area at AOC 57 providing enough detail to proceed with alternative
screening with respect to effectiveness, implementability and cost in Section 5.0.
Alternative components are described in greater detail for FFS costing purposes for each
retained alternative in Section 6.0, Detailed Analysis of Alternatives.

4.2.1 Development of Area 2 Wetland Alternatives
The alternatives identified for the Area 2 wetland at AOC 57 include the following:

Alternative II-1: No Action

Alternative II-2: Limited Action

Alternative II-3: Excavation (For Possible Future Use) And Institutional Controls
Alternative II-4: Excavation (For Unrestricted Use) And Institutional Controls

The following subsections describe the four alternatives developed for the Area 2 wetland.

4.2.1.1 Alternative II-1: No Action. The No Action Alternative does not include any
remedial action components to reduce or control potential human-health risks at Area 2.
The No Action Alternative will not be evaluated according to screening criteria; it will pass
through screening to be evaluated during the detailed analysis as a baseline for comparison
with other retained alternatives (USEPA, 1988).
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4.2.1.2 Alternative II-2: Limited Action. The Limited Action Alternative consists of
implementing institutional controls and environmental sampling at the Area 2 wetland.
Institutional controls in the form of land-use restrictions would limit construction activities
and prohibit residential use) of the wetland portion of Area 2.

For protection from possible future-use soil exposures (construction worker scenario), deed
restrictions would be imposed on the site to restrict invasive activities within the
contaminated soil area where there are exceedances of possible future-use PRGs (Figure 3-
1). As part of the deed restriction, the contaminated soil area would be surveyed and
identified with permanent survey markers. Contractors performing work within this area
would be required to follow precautionary measures to minimize risk to human health and
the environment. Land-use restrictions in the form of zoning or deed restrictions would also
be imposed in the wetland area to prohibit residential contact with contaminated soil and
residential well installation for potable use (for protection from unrestricted-use soil and
groundwater exposures). Also, deeds for the adjacent upland area at Area 2 would contain
advisories recommending that the potential zone of influence of any proposed upland

potable wells be assessed with respect to the downgradient wetland groundwater
contamination.

Environmental sampling would consist of performing long-term groundwater and surface
water sampling. Long-term groundwater sampling would be a component of the Limited
Action Alternative to assess whether the groundwater COCs, arsenic and PCE, decrease to
concentrations that are protective of residential receptors. Based on 1996 groundwater data,
only monitoring well 57M-95-04A contains PCE concentrations (16 pg/L) in excess of its
PRG (5 pg/L). PCE was also detected at concentrations below its PRG in Rounds 1 and 2 at
57TM-95-07X (4.0 and 3.9 pg/L, respectively). Similarly, arsenic was found to exceed its
PRG (50 pg/L) in only one sampling location, 57P-98-02X, at a concentration of 54.4 ng/L.
It is anticipated that because of the removal of approximately 1,300 cy of contaminated soil
in 1994, groundwater conditions will continue to improve at the site. Surface water
sampling would also be a component of environmental sampling to assess for migration of
human-health COCs off-site via the groundwater to surface water pathway. Based on the RI,
groundwater in the overburden at Area 2 discharges to Lower Cold Spring Brook and its
associated wetlands. However, as determined by the baseline ecological risk assessment,
there are no significant risks associated with Area 2 contaminants to ecological receptors
based upon surface soil, sediment, and surface water sampling. Furthermore, there does not
appear to be a risk to aquatic receptors for the chemicals common to groundwater and
surface water. Therefore, the purpose of the surface water sampling would not be to collect
additional ecological risk assessment data but rather to provide additional means to confirm

that the human-health COCs that exceed PRGs are not migrating off-site via Lower Cold
Spring Brook.

Sampling frequency, location, analytes, sampling procedures, and action levels for
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environmental monitoring would be detailed in a long-term monitoring plan and submitted
to regulatory agencies for review prior to implementing the environmental monitoring
component of this alternative.

Contamination above concentrations considered protective of human health for unrestricted-
use scenarios would remain on site with this alternative. Therefore, five-year site review
would be conducted to evaluate environmental sampling results and to ensure that the
alternative remains protective of human health and the environment.

4.2.1.3 Alternative II-3: Excavation (For Possible Future Use) And Institutional
Controls. This alternative would rely on excavation of contaminated soils from Area 2
wetlands to protect possible future-use receptors (recreational users and construction
workers); and institutional controls to protect residential receptors. Area and depth of the
excavation would include soils with Aroclor-1260 and lead concentrations in excess of
PRGs that are considered protective of possible future use (recreational/construction). As
part of the design for the soil removal activities in Alternative II-3, predesign
confirmation soil sampling would be performed within the 1994 Area 2 Soil Removal
Area to demonstrate that the soil within the former excavation does not contain Aroclor-
1260 and lead concentrations above PRGs. Pre-design sampling would focus at areas
where elevated contaminant levels were reported upon the conclusion of the 1994
Removal Action. Details of the proposed sampling would be included as part of the
remedial design for review by the regulatory agencies. The total in-place volume of soil to
be excavated at Area 2 is estimated to be approximately 640 cy. Excavation of soil would
be completed using conventional construction equipment such as backhoes, front-end
loaders, and dump trucks.

Wetland redelineation, protection, restoration, and monitoring would also be performed as a
result of potential wetland impacts from excavation activities. Construction work would be
within the 100-year flood plain (228 feet msl) and would likely be within the delineated
bordering vegetated wetland based on 1993 wetlands delineation as depicted in Figure 3-3.
As a precursor to remedial activities, the wetlands at Area 2 would be redelineated. If the
proposed construction area is confirmed to be within delineated vegetated wetlands, a pre-
construction mitigation study would be performed to determine the impact to the affected
area and the compensatory mitigation required as a result of the excavation activities. Once
the extent of anticipated impacts is known, a mitigation plan would be prepared for agency
review and approval. During construction, erosion control measures such as silt fencing and
hay bales would be used to protect against erosion and siltation within the floodplain area.
Final backfilled excavation grades would be required to match existing grade.
Compensatory mitigation and monitoring would be implemented according to the approved
mitigation plan. A wetland scientist would monitor wetlands restoration for a period of five
years, beginning the year after the wetlands creation.

Land-use restrictions in the form of administrative controls and deed restrictions would
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be implemented to prohibit residential use of the wetland portion of Area 2. Land use
restrictions would minimize residential contact with contaminated soil in addition to
prohibiting well installation for residential use in the wetland area. Also, deeds for the
adjacent upland area at Area 2 would contain advisories recommending that the potential
zone of influence of any proposed upland potable wells be assessed with respect to the
downgradient wetland groundwater contamination.

As with Alternative TI-2 (see Subsection 4.2.1.2), environmental monitoring and five-year
site reviews would be conducted to ensure that the alternative remains protective of human
health and the environment.

4.2.1.4 Alternative II-4: Excavation (For Unrestricted Use) And Institutional
Controls. This alternative would rely on excavation of contaminated soils from Area 2
wetlands to protect residential receptors from contacting contaminated soils; and
institutional controls to protect residential receptors from ingesting contaminated
groundwater. Area and depth of the excavation would include soils with Aroclor-1260,
arsenic, chromium, lead, and the EPH C11-C22 aromatic carbon range concentrations in
excess of PRGs that are considered protective for unrestricted (residential) use. As with
Alternative II-3, predesign confirmation soil sampling would also be performed within
the 1994 Area 2 Soil Removal Area to demonstrate that the soil within the former
excavation does not contain COC exceedances above PRGs. Sampling would be
performed for Aroclor-1260, arsenic, chromium, lead, and EPH C11-C22 and would
focus at areas where elevated contaminant levels were reported upon the conclusion of
the 1994 Removal Action. As with Alternative II-3, details of the proposed confirmation
sampling program within the former excavation would be included as part of the remedial
design for review by the regulatory agencies. The total in-place volume of soil to be
excavated would be greater than for Alternative II-3 and is estimated to be approximately
1,800 cy. Construction, and wetland redelineation, protection, restoration, and monitoring
would be performed as described in Alternative II-3 (see Subsection 4.2.1.3).

Land-use restrictions in the form of administrative controls and deed restrictions would be
implemented to prohibit well installation within the Area 2 wetland aquifer for residential

use and to implement advisories for potable well installations in the adjacent upland Area 2
as discussed in Alternative II-2.

As with Alternative II-2 (see Subsection 4.2.1.2), environmental monitoring and five-year
site reviews would be conducted to ensure that the alternative remains protective of human
health and the environment.

4.2.2 Development of Area 3 Upland/Wetland Alternatives

The alternatives identified for the Area 3 upland/wetland at AOC 57 include the following:
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Alternative III-1: No Action
Alternative III-2: Limited Action
Alternative ITI-3: Excavation (For Unrestricted Use) And Institutional Controls

The following subsections describe the three alternatives developed for Area 3.

4.2.2.1 Alternative III-1: No Action. The No Action Alternative does not include any
remedial action components to reduce or control potential human-health risks at Area 3.
The No Action Alternative will not be evaluated according to screening criteria; it will pass
through screening to be evaluated during the detailed analysis as a baseline for comparison
with other retained alternatives (USEPA, 1988).

- 4.2.2.2 Alternative III-2: Limited Action. The Limited Action Alternative consists of

implementing institutional controls and environmental sampling at the Area 3 upland and
wetland. Institutional controls in the form of land-use restrictions would prohibit well
installation in the Area 3 upland for commercial/industrial and residential use. Land-use
restrictions would also prohibit residential development of the wetland portion of Area 3
thereby limiting contact with contaminated soil and prohibiting well installation for
residential or commercial use. Because risks to the construction worker from soil exposure
are within USEPA’s CERCLA risk range, deed restrictions to limit construction activity
within wetland soil, as used in a component for Alternative II-2, would not be required for
Alternative ITI-2.

Environmental sampling would consist of long-term groundwater and surface water
sampling. Long-term groundwater sampling would be performed to assess for the eventual
decrease in arsenic, PCE, cadmium, and 1,4-DCB concentrations (upland and wetland
COCs), and for the need for continued groundwater institutional controls for protectiveness
of human receptors. In wetland groundwater, only monitoring well 57M-96-11X contained
PCE and arsenic concentrations (maximum of 5.4 pg/L and 170 pg/L, respectively) that
exceeded PRGs based on 1996 and 1998 sampling rounds. In upland groundwater, PRGs
for cadmium and 1,4-DCB were exceeded at 57M-95-03X (8.67 pg/L and 5.6 pg/L,
respectively) in October 1996 and arsenic (74 pg/L) in November 1995. It is anticipated
that because of the removal of approximately 1,860 cy of contaminated soil from Area 3 in
the spring of 1999, groundwater conditions will continue to improve at the site. Surface
water sampling would also be a component of environmental sampling to assess for
migration of human-health COCs off-site via the groundwater to surface water pathway.
Based on the RI, groundwater in the overburden at Area 3 discharges to Lower Cold Spring
Brook and its associated wetlands. However, as discussed for Area 2, there are no
significant risks associated with AOC 57 contaminants to ecological receptors as
determined by the baseline ecological risk assessment. Therefore, the purpose of the surface
water sampling would not be to collect additional ecological risk assessment data but rather
to provide additional means to assess that human-health COCs are not migrating off-site via
Lower Cold Spring Brook. Sampling frequency, location, analytes, sampling procedures,
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SECTION 4

and action levels for environmental monitoring would be detailed in a long-term monitoring
plan and submitted to the regulatory agencies for review prior to implementing the
environmental monitoring component of this alternative.

Contamination above concentrations considered protective of human-health for unrestricted
scenario would remain on site with this alternative. Therefore, five-year site review would
be conducted to evaluate environmental sampling results and to ensure that the alternative
remains protective of human health and the environment.

4.2.2.3 Alternative III-3: Excavation (For Unrestricted Use) And Institutional
Controls. This alternative would rely on excavation of contaminated soils from Area 3
wetlands to protect residential receptors from contacting contaminated soils; and
institutional controls to protect residential and commercial/industrial receptors from
ingesting contaminated groundwater in the upland and wetland areas.

Area and depth of the excavation would include soils with EPH C11-C22 aromatic carbon
range concentrations in excess of its PRG that is considered protective of human health for
the unrestricted use scenario. The in-place volume of soil to be excavated is estimated to be
approximately 120 cy. Excavation of soil would be completed using conventional
construction equipment such as backhoes, front-end loaders, and dump trucks. Construction
would be within the 100-year flood plain (228 feet msl) and likely be within the delineated
bordering vegetated wetland. Final backfilled excavation grades would be required to match
existing grade. Wetland redelineation, protection, restoration, and monitoring would also be
performed as described in Alternative II-2 (see Subsection 4.2.1.2).

Land-use restrictions in the form of administrative controls and deed restrictions would be
implemented to prohibit well installation in upland and wetland areas.

As with Alternative III-2 (see Subsection 4.2.1.2), environmental monitoring and five-year
site reviews would be conducted to ensure that the alternative remains protective of human
health and the environment.
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SECTION 5

5.0 SCREENING OF ALTERNATIVES

The objective of alternative screening is to eliminate impractical alternatives or
alternatives that have significantly higher costs (i.e., order of magnitude cost differences),
or that provide little or no increase in effectiveness or implementability over their lower-
cost counterparts. Alternatives are screened with respect to the criteria of effectiveness,
implementability, and cost consistent with requirements of CERCLA and the NCP. Each
criterion is described briefly in the following paragraphs.

Effectiveness. Each altemative is evaluated for its ability to protect human health and
the environment, including the extent to which toxicity, mobility, or volume of
contaminants is reduced. Both short- and long-term effectiveness are considered. Short-
term effectiveness involves the extent to which existing risks to receptors during the
construction and implementation period are reduced, identifying and mitigating expected
effects to the environment during construction and implementation, the alternative’s
ability to meet RAOs, and the relative time frame required to achieve RAOs. Long-term
effectiveness, which applies after RAOs have been attained, considers the magnitude of
the remaining residual risk due to residual contaminant sources, and the adequacy and
reliability of specific technical components and control measures to maintain compliance
with RAOs over the life of the remediation.

Implementability. Each alternative is evaluated in terms of technical and administrative
feasibility. In the assessment of short-term technical feasibility, availability of a
technology for construction or mobilization and operation, as well as compliance with
action-specific ARARs during the remedial action, are considered. Long-term technical
feasibility considers the ease of O&M, the ease of undertaking additional remedial
actions, and the ease of replacement and monitoring. Administrative feasibility for
implementing a given technology addresses coordination with other agencies, public
acceptance, and the commercial availability of required services and trained specialists or
operators.

Cost. The final criterion for initial screening of alternatives is the cost associated with
the given remedy. USEPA guidance indicates that the focus of cost estimates during
screening should be to make comparative estimates for alternatives with relative accuracy
so that cost decisions among alternatives will be sustained as the accuracy of cost
estimates improves beyond screening (USEPA, 1988). Relative capital and O&M costs
are discussed at this stage, as well as factors influencing cost sensitivity. Potential
liability associated with untreated waste and treatment residuals also is discussed.

For each alternative, a matrix was developed highlighting the altemative’s advantages and
disadvantages with respect to effectiveness, implementability, and cost. The screening
matrix presents a clear, concise procedure for screening potential remedial action
alternatives. Based on this matrix, a decision is made to either retain the alternative for
detailed analysis or eliminate it from further consideration. Tables 5-1 through 5-6
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present the screening matrices for each alternative.

The No Action Alternative for each area is not evaluated according to the screening
criteria; it will pass through screening to be evaluated during the detailed analysis as a
baseline for other retained alternatives (USEPA, 1988).

5.1 SCREENING OF AREA 2 ALTERNATIVES

Tables 5-1 through 5-3 present the screening matrices for the alternatives developed for
wetland area soil and groundwater at Area 2 of AOC 57. Based on the criteria of
effectiveness, implementability and cost, the three alternatives for the Area 2 wetland
were all retained for detailed analysis. These alternatives provide a range remedial actions
by varying the degree of institutional controls implemented with respect to the quantity of
soil excavated. All alternatives will effectively minimize the risk to
commercial/industrial and residential receptors either through soil removal and/or
implementation of deed restrictions.

5.2 SCREENING OF AREA 3 ALTERNATIVES

Tables 5-4 and 5-5 present the screening matrices for the alternatives developed for
upland and wetland areas at Area 3 of AOC 57. Based on the criteria of effectiveness,
implementability and cost, the two alternatives for Area 3 were also retained for detailed
analysis. As with the Area 2 alternatives, the alternatives for Area 3 provide a range
remedial actions by varying the degree of institutional controls implemented with respect
to the quantity of soil excavated. Both alternatives will effectively minimize the risk to
commercial/industrial and residential receptors either through soil removal and/or
implementation of deed restrictions.
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6.0 DETAILED 